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All shipbuilding in the USSR is controllod by the Ministry for
the shipbuilding industry in MOSCOW. The Ministry is divided ;

into the following main ewEEEENMes Administralions, 25X1 |
a) Large ships: .
b) Medium-sized ships; i
¢) Small ships and ships for jnland waterwaysj ;
d) Electric engineering, , signals and navigationj §
e) Ship repairs; s /ol P

f) Planning (Institutes and Centrel e—én Bureau) ;

g) Metallurgy;

h) Radur and Gl SO/2a b

i) General suyymunwieaps Maa"‘n& ?“i/t///fg.

J) Instrument production, marine navigation.

The following notes are added:

(Seo (e) abovae)t In ordor-to relieve pressure of work at shipyards
' engagoed on building new ships, it is proposed to
crcate special shipyards f/or repair work.

(Scu (3) avove): Two lerge metallurgice! and a laboratory
engaged on developing special types of steel for | ,
shipbuilding are controlled by this Main ‘.ﬁo/mm:s-#m:t/ oA,
Mo in " Aelministration
Since the USSR has four main coastal areas, the work of ea.oly,#wt *
is widespread and is fraguently hampercd by the fact that the various
factories and yards arc separatud by such great distanoces.

Furthermore, tho authority of the managements of local enterprises has
in the past been restricted bty past centrelisation. For those reasong
the Ministry of Shipbuilding is being recrganised in its structure.

In accordance with the new structurc, the factorics and shipyards will
no longer be mannged hy the Ministry but will b%iz local govern-

ment organisations. Institutes and Central guroe.uf on the
othor hand will continue to be centrally run. New prooesses and equip-

nent developed by the Institutes will be adopted locally by ordor of the
Ministry. .

The main b t for Plamming will contimue to exist. Oertain special
and experimental undertekingg, yill also remain under the control of the
Ministry. A special Main m of th2 Ministry will also continue
to direct special factories responsidle for introducing new technical

mothods and preraring ney /c,i’elsi,gns. Thig also applies to the Main Swgst //7,

for gencral machino-w\ a:"/qz;‘/;g. 2 /o i Vé

The new structure will comprise the following MainW /75, O/&L .

EmterP rses For ) Yhe product oz oF

a) Spccial working on new developments and
b) Radar and steerirg; Crnsotu Me M
¢) Spcoial machine construction;
d) Planning and Institutes.

The quustion of the Central Planning and Bureauge had fro-
quoently beon discussed at the Ministry and in the factories. It was

considered that it would not be desirable to separate Planning from
Construction. .

A further detailed diacussion dealt with the socope- of documentation.
Exporience had shewn that this had hitherto been too great and moasures
have already been taken to reduce it in volume.aoémf&/_%m‘mc"/

5.3 Training of future ongineers and technicians at ? schools and
| BRIl i06: —7 T o/ 2 ‘S h v /S

The training of students is being carried out according to well estab-
lished study plans. Training is very intensive and stress is laid on
practical work. In order to enter the Shipbuilding Institute in LENINGRAD

CECRET
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students must have a high school leaving certificate or must have  25X1
qualified at a technical institute. In addition they must have

absolved two years' practical work. Students who satisfy these
oonditions must then sit an entrance examination in five subjects
80 that only the best applicunts are accepted.

Of particular interest to us is the way in which the practical
work is organised and we might do well to introduce this system in |
our own training establishments. At tho LENINGRAD Shipbuilding In- ‘
stitute, all students - whether or not they are qualified engineers -
have to undergo a course in technology after the first term. This
course is carriod out in the Institute itself, where the necessary
equipment is available.

i e emsme

After the sixth term, studonts are given a technologioal apprentice-
ship. After the eighth term, a further apprenticeship is served at
the planning or construction departments of Central Construstion
Bureaux or shipyards. Wo saw for the first time how student onginocors
undergo an apprenticeship on board ships in the fourth or fifth year.
It was explained to us that an engincer who was going to build ships
should acquaint himself with the working of ships at sea.

A large number of intermediace examinations are held at intervals
throughout the courses at tho LENINGRAD Shipbuilding Instituto.
During ocach torm, a test examination is held in two or throe and
sometimes in four subjects. Four or five months are set asido for
preparing for the diploma. After the eighth term, subjects taught
are directly related to the work of preparing for the diploma.

The method of preparing for the diploma is very good. Tho instructors
and lecturcrs as well as cxpert consultants from industry holp tho
students prepare for their diploma.

The way the examinations are organised is particularly worthy of re-
commendation. At the LENINGRAD Shipbuilding Instituto there is a
Statc Examinations Committee, the chairman of which is a representa-
tive from the Ministry or a spccialist not belonging to the Instituto's
staff. Tho deacons of tho faoulties make up the rest of the committeo.
This arrangement ensures objectivity and maintains close and constant
contact between teaching, research and industry.

The student organisations have an important role to play. They organ-
ise student scientific societies which run under the superviasion of
instructors and lecturers. These societies contribute to the students'
education and organise study groups in sutjects of a non-specialised
nature. )

At the LENINGRAD Shipbuilding Institute, the Director has deputies for
the various branches of the Institute's activities such as rescarch,

student affairs, etc. The Institute has 40 gencral and specialised
Chalrs,

Chair §/ve inshrugtion inallareas- re ara”«ss cF"‘/e F;‘e/«/ol-
General are thosc which M

faculty. They come under the Deputy Director for Training. General C/a/’/-_,
splgumpes include: :
C#a]FFOF Foreign languages;

Chﬁv ForMargism, Leninism, etc. l
' L £224 LT
Apart from these general there are special » each of -
o4 of a

which comes under the <we figgity. For example tho sulmwmetC /Ag//
; "Theory of Ships" comes under the of the Shipbuilding Faculty.

) r(Fffs’o FrS " Threc~SoMEMEEEs doal with this -P as well as a number of instruc-

F tors end their assistapts. - ehair
ﬂ 2 ﬂpecial < & e Institutes. These

institutes are laboratories for experimental work. Thore is one labor-
atory for electrical installations apd electrie motors, one laboratory
for mechanics and densit )
For the training of (I%s students, the LENINGRAD Shipbuilding Institute
has its own which 18 35 m long x 5.5 m broad
x 3.5 m deep.

<tbor O o CRET : w
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The oomposition of the teaching personnel and tho close contact maintainod
botweon the Shipbuilding Institute and industry has made it possiblo for

resoarch work tc be conducted in a well co-ordinated and productive manncr. ;
The members of the teaching personnel are mainly consultants and in somo |
cases doputy hoade of departments in nther research institutes. Tho orgen- f
isation of the research work is straightforward and woll thought out. Sub- A
Jects of roscarch are suggested by industry or the industrial ministrics. ’5

The organisation of thc»_ rescarch work can take one of two formss

(a) The teacking staff propose the basic scientific subjocts for roscarch.
These are discussed and approved by tho Institute's Scientific Council
(to whioh roproscntatives gustry also belong) and arc then for-
warded to the Ministry fg‘%cﬁgoh for confirmation. After being
coafirmed, this typo of rescarch is financod by tho Stdta.

(b) The indusiriel ministries or shipyards submit rescarch tasks to the
Shipbuilding Instituto. The Scientific Council decidos whethor or not
to accept the work. Research tasks which are accepted then bocome the
subjoct of an agreement between the Institute and the customor. Ro-
search work falling into this category is financod by the customer.

Those in charge of research work have the right to accept a feo which can
amount to as much as 50% of tho fee of School teachor.

The LENINGRAD Shipbuilding Institute issues its own soientific poriodical.
This periodical publishes contributions from the three facultics. Its art-
icals arc of a high sciontific standard.

5.4 Questions of organisation and of the resecarch and development tasks.

The whole constructive scopre of work from the preliminary project to tho

. rial building plans is undertaken in the USSR by the Central Planninz and
W.S/gn &‘maun office. Thore are several M}s each of which specialises

in specific types of ships (e.s. occan-going ships, river ships, fishing
vessels etc). ’

Apart from the main onzincor and the corresponding administrative offices,

the main construgtoga iéozzﬁoiecte also oome under the menager of tho Central
Planning and Yo Apart from the usual construotional depart-
ments such as calculation, shipbuilding stores and cquipment, machine eon-
struction, ships piping and electricity, the main ongincer also has a depart-
ment for technology. The main engineers are each responsibla for a project;

thoy co-ordinate botweon the different specialist depertments, the client,
the institutes concerned, the Standards Office, the classification company,

etc. They thus have the ntirc supervision of the project.
The above-named % departments each W main
c/ N . The differences of opinign E&weza ;ige main for pro-
4 _5/ Jects on the one hand and the main r the special®® departmonts

on tho other hand, who each have difforent suporiors, are desoribed as small
and insignificant.

The following are the tasks of the officess

(a) Thoory of the ship¢, shipgl equipment, shipg” étorea, shipg# engincs
and electrical equipment, < uEEcENEs.
(v) Building tochnology.

(e¢) Carrying out of scientific research work for special subjects such
as standardisation. -

(d) Collatiom of the rusults of practical experioncc and liai/i’on betwoen
the diff t institutes. :
(c} eron ns utes MW;W\ ‘-

Ocean shipping is controlled in the USSR by the Ministry of the g Floct.
Apart from tho merchant marinc, this Ministry also controls Institutes (in-
cluding ) dealing with economic and technioal quostions.
(Tho repair shipyards alsz-/come under the Ministry of the? Float.)

Fesi'gn Burcas®> SECRET eti7im e
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The Ministry of Shipbuilding lo%s chr S g Noy Eildin(g
end it also takes care of the Contral <Rl ol Sning “Ss. )
the Central Officos for Standardisation andRibiiSthdillysrtho Institutos 25X1
of Technology, tho Shipbuilding Experimental Instuto, oto. |

gutqt of ships is ascertained in the Institutos of the Ministry
ST 50t and tho rosult of the research is included in tho Stato
Plan. . The Qeiieh AR stry then gives the order to the °

Gnadis @l for the planning and construction of the ship.
The task then is dealt with carefully by that office. The main moasuramonts,
the typo of ship, tho type of machinery, thec speed etc are studicd and the
ordexr is agreed in detail with the Ocean Flect Ministry.

The project is then worked out in detail from this order end is ;siven to tho
/ﬁdﬂhiﬂ‘b Fleet Ministry for agrooment. Other interestod Ministries then study

the plan. Aftor all aspects have beoon agreed, the plan is confirmed by the

client and forms the basis of ithe contract for the construction of tho ship.

At the same time es the plan is beihg worked out, tochnological studics are
also mnde. As the shipyard and the number of ships to bo built is known in

advance, the greatcst poesitle consideration can be given to tho shipy~rd i .
conneotion with the numbor of ships to by construc 7/ Contral Gummismsc.
.is advised by tho Ministry for Ship ' in carrying out

this work. The technologicel scope of a project includoss

a) the divasicn mto bloc &in{'lo sections;
b) timing plan with °F

c) scheme for the order of assambly of the sectionsj

d) tho welding plan and special studios appertaininzy therctc;
5] the building costs.

Until a short while ago, the expenses for the projoct and construction work
were vory considerablc. The extra expense was causod as the shipyards had
to bo built up and they had fow qualified workers. Since those difficultics
havo been overcome, it has beon possitle to reduce the drafting work consid--
erably. The Soviot colleasucs are, however, endeavouring to raeduce the con-
struction expense still more. On account of the technological work, however,
the amount of work done by the office is still very large. Tho work on tho
tochnical plan for a 10,000 ton tanker amounts to about 71 plans which is
abtout thc same as with us for a ship of the same sizo.

After a plan has been autherised, the drafting work is commenced. The first
task is tho production of a list of matorial specifications with standard
parts; this is partly done on the basis of preliminary drafts. (Thus matorial
planning is not part of the plan.) The exact material standard is oalculatzd

after the prototype ship hes becen completed on the basis of tne shipyard's
experience.

The ordering of the material according to the lists is done by tho shipyard.
However, tho Contral Planning and Construction Office gives sub-ocontracts to
specialist firms for the planning end construction of machinos and apparatus,
0.g. boilers, turbines ctc. Payment for the planning and construction by the

specialist firms is made by the Ccntralm % .

The building Inspoctorate of tho Shipowners in5 the Housoc of the Contrcl Gwwm- t
M ocan express spoocial wishes whilst the plan is boing dravm

W up but after the plan has been confirmed, alterations can only be made agninst

payment. Experts of the Shipping Ministry are prescnt for advice on specinl-
ist quostions.

After the drgﬁés hzve Zagz E%egarod and handed over, a eonstruction tecam of
tho Central gous to the shipyard to advise and ensuro

that the construction is done in accordance with tho drafts. Any construc-
tional errors are rectified on the spot and agrecd. Tho size of this team

is between 5 and 30 men accordiny to the size of the project and is led by
a represontative of the Chiof “SSHEREMSSGS- ﬁ'ww

After the first ship of a series has been completed and had its trials,

the team undortakes the co-ordination of plans for the sories. Apart from
the practical valuo of this work by the teams at tho shipyard, it is an ox-
oellent method for furthor qualification of the weumEE—-

deaigran- 25X1
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Thu preyaratio: gf the teohnior) dooumontetis lg.o 2 of tho g
oonstruction responsibility of the ContmlW’ « The vecpe 25X1
of tho drafting respencibilities covors rouzhly that of tho plan and in ]

addition thuro are the instructions for ssrvicing, doscriptions of indivi- :
dual systoms and complioated machinus and drafts of the main resorvo rarts. i
Snoh ship receives ono set (of epares) to vemain on toard and in addition ;
for tho first ship of a serios, there is ono sct proparol for tho shipownore.

Tha coxrying out of ships' trials comes under the Qeelity Control. Howovar, |

. are praegent during ell the trisls. The taking-over zroups
consiat of memors of the building manageomont, of the Centrel Planning and
ani of the Qrality Contrcl.

M The guarantsod time for Jdolivery of e ship is 12 monthe and bogins whom the
plon is .doliverid. Sup-conteaciors particizate in the muarantoe dbut their
guarantaa is cenfined to the mechinis they 2eliver and not to ounscquuntial
lasgos. i :

On the question of the a workint on plans and cunstimctions in
Centrel Planning ani or of doalinz with theso %aeis in
offices of the individuel shijyarils, it was ascertained thet thoro was no

uniformity of opinion on this subjgct -iy the USS The shipyards want their

ovn offieo vhorcas tho Cenbral » want centralisud work to
c¢wntinue.  Tho follawing opinicme wuro uxprossod by represantatives of tho
Centrol ChimEEERAlERN RoALPI /Sorreciees,

Aséﬁ- i-’xiﬂ Eosuible undeavours should ba rade $o arrango
ef a prejoct to he donlt with hy the sagg. in oridcr

to achleve tho basic intertin ¢f the plans. The cf’ tho Contral
D. 3.'“ are not strengoers 6 the ghipyards but are in the closest

sontact with thom, ensist thea techeically and are somotimes rrosent durin:

the 'ailding in order #. co-cpdinate, suide and, in cn3c of rool, to mako

altorations,

In the USHi on cecroions, o prcject is built at A Fforont snipynaia (0.5. a

1G,900 torn tarkor =t fhcce ahigrerda), Ceniral creoriinetion is tazrefore

essontial. I* olun heppona loat lspsriont parts of one projoct arve incor.

poratcl into - raw projoct, ol s oship's Yody which is successful as » freizhtar

may also to used it o refrizercticn ahip.

Centraliced plennirg: m:l-&m glsn onatles a great deal of oxperiunce
to be gathered as the subjucts of work are highly specialisad. This is not
‘posaible at the snipyaris as tlicy havs very differont buildin: prosravmes.

If the shipyards woerc completely spsciali sed, shipyardis officus for construc-
tion and plannin: would he justifTiecd,

In any case a central overall plonnin: is consilsirad neceasary for prelininery
plans, technical drawing-up of trsks ond {or the kecping of a2 wiifuormed line !

in shipbtuilding, | 2

The Contral in the USSR are specialiscd; cach W o0
its own technical subjecci {c.z. fishing vesselg, freighggers, tronkors, passen-
ger ships, cic). In future the Central ; e ot NIKOTAYIV will
work on freighters whilst tho LENINGRAD “yill ‘desl with taukaors end

asaonzer ships. ¢ .

g’kc‘t;ew 'Ig o Y ; ing o eConem o area,
spucialisation . i (“ivtsehaits.-

rasumo) at LENINGRAD and the BLACK SBA. LENI GRAQ will undortake the tailding

of 25,000 tcn tankers whi 10,000 ton froighters will be conatructod at the
BIACK SEA ports (NIKOLAYEV nnd %ERSOKZ). If at a later stago the uhipyards do
specialisu, the planning and werking drafts can be done in otfices Lalenin:-
to tho shipyarda. ' .

~ Influence on the development of sub-ccntracting induotrizs.

¥heu planning a ship, the Central Plannin: and i sive orders
to spocielist firms for the development of the necessary machines and equijment
when such are not evnilable in the desired furm cr are nst in accordanca with

the latest tecehniezl development. The order is placed by the Coniral N
Office and fulfilled by the specialist firm, D, =,

— SECRET S
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List of tasks and the carryinz out of research work. 25X1

Tasks to be undertaken aru gonerally decided upon by the rescarch
institutes, the central construction offices and the shipyards. Subjeots
for 1escarch are generally collec*ed by the compotent authorities and aro
checked by a technical committeo which ocnsists’ partly of colleaguwes from
othor undortekings or ingtitutes and partly from their own office. Pefore ‘
a subject for development or rescarch is sutmitted, a caloulation of tho
profitableness must be madc so that the advantagc toc be oxpected cen bo
considored when the application is judged. The subjocts to be included in
tho annual plan for the following year have to to passod to the Ministry
for authority. They are oxamined there again in detail “efore they arc
confirmed. After an undortaking has received thu necessary confirmation,
tho technical committec is called together and distributes the task to the
departments and laboratories concerned. The subject is thon worked on in
different stagcs which arc agrued before a start ie made. Whon oach stago
has boen completed, a roport is made and the tochnical committoe docides
whethor to continue alony the lires originally planned or whother eny alter-
ation is considered desiratle.

e distribuytion of t?ﬁ g is arranzed similarly in the Contral Planning
and We for ipbuilding. The ist, of tasks is worked

out ty & committec at the Ministry of the Merchant n co-operation with
the Institutes. The Central CeEEEESSEESARRE:e checks whethor these are
practical. The working out of the preliminary ard technical plans is done
under the supervision of the client.

& e A

5.5 General questions of shipyard orgzanisation.

Orzanisation of the shipyards.

The structural organisation ot the five large shipyards visitod was on
the whole the same. Such individual differences as wore obscrved wore duc to
the size of the or~anisations or the type of orders undertaken.

The following orgenisation charts are attached to the report as an
cxamplo of the structural orsanisation ¢f a larse shipyard which has large
machine ccnstruction workshops, foundrics, etc apart from actual shipbuilding
production: .

Shi d "NOSSENKO", NIKOLAYEV. ,

SHERYEEC = arerstise
(a) Plan of organisation of the wholg .
(t) Plan of organisation of the Chief Enzineer (Technical Director).
(c) Organisation of tho technological officest

(1) In addition, the plan of the tochnological method for
the mass production of fish catching and ships.

(d8) Orsanisation plan of the Dispatcher organisation. e ’”@C.S‘s/‘oj
(2) Organisation of the Quality control. '
ENFtEFPrISe:
(£) Plan for liaison within the &
BALTIC Shipyard, LENINGRAD - Manazement Orzanisation.

Attention is drawn to the following special features or differcnces
from the usual organisation of the QDR shipyardss !

(a) Direot subordination under the shipyard manager.

The number of subjects for which the Shipyard Direotor is responsible
is 8till comparatively large in spite of the fact that endeavours to
effect concentration and simplification can te noticed and these have
sometimes been achieved. Thus, in the case of the "NOSSENKO" Shipyard,
apart from "I, "P", "K", "P" and "A" Depts, the Quality control, tho
wharf extension dopt and the ships' delivery group are subordinated to
the diroctor. The Division "A" is subdivided into "work and pay" and
"gocial questions" (construotion of houses, asocial amenities etc).

The technical director (chief cngineer) is always the first deputy of v

the shipyard manazer. SECRET _ m; 25X1
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Apart from the produotion preparation depwtmentsﬁ

Technology, Main Mechanics etc which are likewise subordinatod to him
in the DIR, he has in addition direct control of the production depts
which are subordi_natod to him. >

Furthormore, the managers of the individual projeots are subord-
inated to him, The production manager, who is direotly sutordinated 25X1
to "L", only has indirect influonce on the progress of production by ;
working on the monthly operational production plans for tho divisions ‘
and .departmonts and through the control of these through the dispatchor i
servioe which is subordinated to him and which, at the same time, con- k
.. trols internal transport within the organisation. '

The organisation of the production preparation by "F" is arrangod
through the operational monthly plan, which has to be passed to the
divisions and departments on the 25th of each month detailing hours, .
quantity and money. Supervisors then transform the plan for shorter
periods of timo, tens of days and days. The works report back with
material graphs, etc by 20th of each month. After this report has becn

studied by "F", it is handed over to the dispatcher service *o suporviso
its conmpletion. (Z)

There is no central planning dept QR directly sutordinate to "L".
"F" co-ordinates the overell planning for production and the allocation
of tasks (sec also para 6 - questions of planninz).

Generally speakinz, it is considered that the present organisation
of the scopc of responsitility of "T" and "F" could te improved. It is
intended, as in shiphuilding in the DDR, to relieve the technical dircctor !
of responsitility for direct questions of production and to transfer from ? )
"T" to "F" the direction of the production divisions for the direct orgen- !
ication of the progress of production Lut it is not yet clear whether "PM )
will continuo to be directly sutordinate to "L" or will im future be sub- |
ordinate to "I". Accordingzly, the projact managers as well as the shed 1
and division managers will te sutcrdinated to "F" instead of "T"., It also u
remains to be settled whether with the extension of tho purely production I
planning work the central planning should be taken avay from "F", do s o

a’”C/é‘/' The "Kobd" (co-ordinaticn office), which is subordinate to "%, plane :
J’ships i Ws» independently. Its main task is fl
rather to supervise the

osinbiibkiddon of the mpssels ygder constructicn ‘ '
accordin; to the plans of the Cuntral M and to mako alter- !
ations to drafts. The second task of the, Commy . is the el
QUGN chipyards own installaticns. /€7 Suremee €S, 84 Dotk on f/ e -

Shipyard manazers are gonerally of jho opjnion that a change is d.sir-
able or Mmecaegsary in the Central%. Thoy all demand that
the & itself and especially the preparation of the working drafts
should be transferred to the shipyards in order that the tochnological fac-
ilities availatle can be taken into consideration more. There is, however,

no uniformity of opinion on the subject of gplanning. pSome considor that it ;
would e best to dissolve the Central M‘ altogether, doing

the planning also at the shipyar%a %ge consider planning or proliminary
planning by the Central as neceasary.DL Z }
’ }

Two plans shéwing the structure of the Central <EIMEENNINSERe 510 ¢
attached. {
\

{

Tho sphere of rcsponsibility of Division "K" corresponds to our own
orsanisation. However, the bookkeepin: is subordinate to thu business I
manager. The direot subordination of "B" to "L", which used to be usual 0
in the Soviet Union, has been dispensecd with.

Aftor the split of Division "A" into the two dopartments "Wazes" and N
"Social questions", the personnel manager (P) is directly subordinato. At L
the NOSSENKO Shipyard which, unlike tho LENINGRAD Shipyard, has its owm o
training department, this department is subordinated tc "P", The amalgzo~ s
mation of "P" and "A" is under consideration, to avoid overlapping.

The orzanisation of the production division of the shipyards is tho
same a8 ours. Thore are separate divisions managed by a shed or division {
manacer a8 e.3. in the BALTIC Shipyards i 25X1

SECRET - f
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(a) Shipbuilding - Preparations, constructiun of parts, conotruotion‘ﬁ?
sections , <R o ), ”_? g we/a/m! WorkK,
(b) Slips.

(o) Bquipment - Engzine fitting, pipe-laying, electric fittings, wood-
work, painting, insulation,tackle (towline and slip). 4

(d) Machine construotion - forgery, mechanical workshops, boiler making, "
propeller conatruction, engine building. ’

(e) Foung%.

The or division managers jet their instruotions from "T", thoir i
plan tasks from "F" and plan control by "F"'., The project managers arc at f
presont the co-ordinators between the divisions end the dispatcher service

of "F". The superintendents are subordinated to the division managors.

The foremen have authority and are elothed differently. '

Order of work and shift system.

25X1 1

"With certain exceptions, it was noticed that manufacture went vory smoothly.
At some shipyards, the successful ondeavours to keep ordor at the place of
work and in the workshops and the intensity of work wero cornspicuous.

There arc plenty of foromen - according torseveral statements these are
allonated a3 follows:

For 20-25 men - 1

Jogis #

40-50 men 1 Technﬁl (A technician writes out work
tickete in the workshop stating
the times.)

45-50 men -~ 1 Quality gontroller.

%r, jg r

2-12 men - 1 ¢ a

/%"e;;/d A
s

The supervisors appear to have more timo than in the #DR to be occupiod in
giving instructions and contrclling the work. They have not so many addi-
tional responsibilitics such as obtainingz material, placing workinz orders
ete.

Work is based on a 46 hrs weck but a chansje to a 40 hrs weck is plannod.
There are no helf Saturdays in the normal shift as with us., The midday
rause is generally one hr.

The loss of work in the BALTIC Shipyard = Illness 4.2%, Holidays = 6.2%.
The organisation of workers in the BALTIC Shipyard is as fullowst

Production workers - 7% .5%
Technicians, busincssmen '

and mens.;cment - 16%
Other employees - o
Apprentices - 0.5%

The shift system varies considerably. The available capacity of tho ship-
yards is generally subject to limitations through supply of materiels and
labour so that working in several shifts is not necescary on any large scale.
Main production is done in the normal shift. Shift work is only donc for
bottlenock work or for work in preparing for production.

5.-6 The orgzanisation of the technicel field and individual problems of
construction and technology.

The limits and the organisation of the fields of activity that are con-
trolled by the technical "Head'

In all shipyards, the Head Engineer is the first deputy to the Managor.
He has a deputy for technolozy and a deputy for metallurgy. In addition the

The - ” ’
?

Chief mechanic; 25X1
Hond of the Powar Plant;

v, m pffice;

br building projects; 9858
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There was no olear division of suthority in tho\ ADMIRALTY Chipyard and |
in the BALTIC Shipyard in LENINGRAD between the Engineor and the . 25X1
Produotion Head. For inatance, in the ADMIRALTY Shipyard, the Production
Hoad ocontrolled the production workshops. E
In the NOSSENKO Shipyard in NIKOLAYEV and in the CHERSON Shipyard, the L

organisation wes olearcut - tho workshops being controlled by tho - y i
Enzineor. In neither of these two shipyards was there a soparate i y
of Production; instgad his dutios were carried out by the Head of tho

Central m& . Responsibility for the checking of the

quality of the work rested on the Works Mansger. Tho responsibility for

tochnical chacking was placed on the Technical Hoad in the NOSSENKO

Shipyard:s in the othors this rosponsitility fell on the Works Manager.,

&¢It is rocommonded that as far as tho techniocal ficld is concorned,
the ®DR should follow the pattern of tho NOSSENKO Shipyard.

Technicel eauipment in the shipyards.

It was notoworthy that all innovations, whether of new tools or
new methods of work, were to be found simultanecusly in all the ship-
yerds. This can be explainod ty the fact that now mothods ara not dovel-
oped in the Institutc for Teolnolosy in LENINGRAD. Horo they are tested
until thoy are ready to be gencrally introduced.

In the ADMIRALTY Shipyard and in the BALTIC Shipyard, the optieal
method of tracinz was uscd. It must however also be stated that parallol
to this system, ships were being btuilt after having been draewn and laid
out complstely in drairinz lofts.

In reply to a question at the ADMIRALTY Shipyard as to the dato ~t
which one could oxpect the optical system to replace completely tho draw-
ing 15ft system, we roceived an evasive answer. They said, possibly 195%.
They have the same problem as ourselves, namely that the drawming loft is
needed for frame desizms and for thc box framework in tho production of
the hull.

As long as the optical method cannot ba used to replace oompletoly
the drawinz loft method, it cannot te considered eccnomical.

On almost all the shipyards, usc was made - but only to a limited
doirec - of optical gas-cutting. At each shipyard an optical zas euttor
was availatlc which worked on patterns of a 1:10 scale. Tho oquipment
and the drawings wero kept in an air-conditioncd room so that the drawings
did not war; and the rhoto-electrical procedure was not affected. The
optical gas cutter did not copo with more than 10-15% of the total gas
cuttin;. A finel decision cannot yot be given as to whether the optical
method of gas cuttinz or the use of a& cutting pattern in the ratio 1l
is the morc cconomical.

The bptical cuttinz methcd is, however, definitely rccommendcd for
use in the6DDR shipyards.

The vorking of plates, i.c. the cutting and forming of plates, was
carried out in all shipyards with the same equipment as we use in thesBDR.

We should mention that shipbuildin;ﬁsggzgé% in use in the Sovict
Union are tetter than those in the DDR.  They were modern machines of
Enzlish manufacturc. A new arrival from the Institute for Technologzy
was o machine to tond plates, working on the principle of smoothing
(Prinzip der Gl4tts). This machino is particularly useful for shapin;
plates which have to be shaped on all sides - it ocan, however, be used
only for shoot motal up to a thickness of 12 mm. For the production of
flat sections, all shipyards uscd the magnetic holding device that has
rocently Leen developed by the Institute of Technology - those devices
wore available in largze numbors and we stronyly recommend their usc in
theSPDR shipyards.

The production of walls of 1isht construction was interestiny.
These were provided with longitudinal bendinsz, even for the outer walls.
They were not, howevor, to be found in all types of ship. 25X1
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In addition, all shipyards contained an automatic welding ylmt in
the assembly area for the production of "T"-ghaped supports. About 150 m 25X1
were produced with this machine per shift and metal from 16-20 mm thick ;
could be handled by the machine without the edgos being bovelled. This
machine can also be recommended for large DDR shipyards where many "T"-
shaped supports have to be made. All joinings along the flat sections
wore weldod togother in the shipyards with tho sutomatic welding machino .
that is already known to us. For fillet weldimg, use was made of NN Mo-rrnie—~
automatic welding maohines, as is also tho case in tho BIR.

An automatic wolding machine was used on the elipway for the welding
of vertical joints.

Particularly good production methods and appliances wore ysed in tho
manufacturo of pipes. The bending of pipes is effected up to about 70% on
the pipe bending machine without the pipes being filled. As a rule, eash
shipyard had two types of bending machine for siecl pipes - one for pipes
up to 400 mm in diamcter (pipes up to 515 mm in diameter have already been
bent on this machine) and a smaller one for pipes up to 200 mm in diameter.
These machines work on the same principle as those that we employ.

Automatic machines ware also available for the producticn of eoppe»
pipes. i

In this department there was also another machine whioch was used to
make incisions and flanges in copper pipes. Coiled or spiral pipes were
welded on & butt welding machine. Pipes were warmed omly with .an eleotric -
heating oven which works on high frequency. The production of folding pipes
(Faltrohr) is also carried out with high frequency heating. It necdod 2.5
minutos for a fold to boe produced in a pipe of 325 mm in diawster and 9 mm
in thickness.

Pipe flanges were almost cntirely welded with either fully automatic
or half automatio machines.

Special turning deviocs had been devoloped which were driven either
by machine or by hand. It was also partioularly interesting that in the
sories production of ships the shape of the pipc was not made by having e
pattern but by using a projeection device. This devico was not, howover,
in use in all shipyards and the delegation could not dotormine if it is
economical or mot.

It is strongly recommended that the type of pipe bending machine and
the heating installations that are used in the Soviet Union should be
brought into use in the DDR shipyards. All these pmachines are of Rusciag
manufacture and can thercfore be obtainqi,

34 SH »”

With the exception of fishing m%#ﬁiﬁpg rroduced at NOSSENKO
Shipyard in NIKOLAYEV and of tho tankers and freighters being produecd at
@ERSON, all production methods in the Sovict shipyards are thoe seme as
those used in the DDR. /”:;..

10

The technical equipment of the slipways is moved byPe crancs,

Automatic wolding ged in about 80% of the construction of sec-
tions. In the welding at the ADMIRALTY Shipyard at LENINGRAD and
also in the BALTIC Shipyard there were central installationgmed CA
Forlé wolding Jumscetwmemmiests. The automatic machines had a pneumatic device
which removed welding powdcer>™/2/77S

A spocial workshop arca was allotted in the NOSSENKO Shipyard at
NIKOLAYEV for conveyor-line assembly methods to be used in the construo-

tion of fishing and N ships. The area in which the ships are ocon-
structed is loid out according to the principle of "progressive operations"

- %A

3

‘o, /?4*«;4//5 7o Fhe 20
r/— ‘owwer Cranes, .

aﬁ/.s /a,e/ 25 Fon Az/ﬁ'
a

4,
f

~,

vocess'ﬁ?md so arranged that the finished article arrives at the place where it is
;,5“’ nceded at the right time. Superfluous transport is mot seen at this ship-
yard.

Yy
oranes /n asdy

Qﬂ¢ 39 '+0h /“

Al he Sh,

: K
Similar methods are used in the shipyard at QHERSON for 10,000 ton
froighters and tankers. Tho first tankor was delivored in 1954; since that
time 15 tankers have been built.

SECRET - e

| |
Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0




Sanitized

Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

A final decision as to whothor this methéd is economical in large
scale shipbuilding is not yet possible. According to the director of
the CHERSON yard, a final judgmont would bo possible in 1960, 25X1.

. o

Organisation of Quality Control. ‘ . o/ /
e /12

Quality control is the responsibility in all shipyards of th i
yard managoer. For every 40 workers engagod in production, it is/entim- "
ated that one controller is nceded. The testing and i dept :
at tho NOZSENKO Shipyard is undor tho control of tho yard managor.

We have no recommendations to make in this eonneotion for changes
to be made in tho control system in the DIR, :

Compiling of dooumentution. d@l&hubg?;
i

The acope of documentation n the Soviet Union is the same as in she
DDR. Tho compilation and _ of documents is undertaken by the
€epartment called the KRl immssame::

a - aBle' department. = 2
The use of different types of steel fon shipbuim ﬂ/ye'/’; c57077¢

The use of corrosion-resistant steel, e.g, for propellers.

4 particular type of steel, Type 09G2, has been developed for ship-
buildinz., It is already baing used in the construction.of tankers, whaling
supply vessels and whaling ships. From 1958 onwards only this type of
steel will be prescribed.

The steel is easily welded, carbon vonteni 0.12%, manganese 1.5%,
yield point 30 kg/mm2. Tho steel is shaped when cold.

A "Nirosta" stecl has becn developed for steel propellers and is des-
ignated 1H 14ND. These propellers are being produced at the EALTIC Ship-
yard. The entire propeller is not moulded in one piece but is s0 made .that
the blades of tho propeller can be screwed on.

Use of light metal.

At the shipyards that were visited by the delegation, virtually no
light metal at all was in use.

Use of plastics.

‘ In tho Institute for Technology, a special department was oengeged in
the development of prlaestics and in the study of their uses. The amount of
Plastic at present being used in 8hips under construction was too small to
be worthy of note., Tho types of plastic used in the Institute are also
known in the DDR,

Normal materials used for insulating ships' 4olds, particularly in fishing
vessels.

In general, EXPANSIT (a pressed cork product) is used but wo do not
recommend it as it is easily inflammable. In addition, mineral felt was
used.

In the Institute, a new insulating material is being doveloped that
is completely fireproof. Components are mice and asbestos fipre. This
matorial is, however, very heavy and has a poor coefficient of thormal
conductivity. Otherwise, matorials that are known to us, such as VINOFLEX
and PIATHERM, arc used. For inner rooms, spun-glass plates are used. A
plate made from wool wasto plus 15% wood fibre and impregnated against
ingects is used on some ships of ‘the inland fleet.

System of tochnological preparation of production. /m W

The shipyard also receives from the Central at
the same time as the project, the teohnological requirements. These are
studied at the shipyard, taking into oonsideration the number of ships to
be built. The technological project contains the division into sectiong,
instructions for the technological processes as well as the production

methods to be used, a dme.,ﬁé:: aﬁ Costs For/
Tho technologieal project also oontains the the construc-

tion. It is broken down into its various sections and gives the cos
for the materials to be used, including the wages to be paid. To these 25X1

orMMnrTme

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0




Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

are thon addod the cost of the individual machincs, goneral shipyard costs
cost of foroign products, special costs, risk and profit.

Weges indox: 3 roubles por man and hour + general coste = 201%.

In ncoordance with tho tochnological projeot, typical grow plans aro dravm 25)(1
up in the shipyard by the Head Technological Section as in the6 IR to doal ‘\
with spocific mothods of working and with the necessary working instructions. |

\
A
o

The shipyard receivess

a) the technological plang;

b) working instructions; .
o) the norms of material to be used;
d) drawings for special tools.

In genoral, they consider that one tochnologist is necessary for overy 50
production workors.

The type of plans used ure similar to those used in the DDR.

The amount of hand and automatic weclding.

The proportion of automatic welding in the construotion of ship's
sections is 80% and goes dom as low as 20% (for example, at tha shipyard
of the "61 KOMMUNARDEN" in NIKOLAYEV, where whale-catohers are produced).

Methods for the construction of sectioms.

In the main, most work is carried out using flat sections; use is
made of volume sections entirely in the construction of fishing and faetory
ships and partielly in the production of whale catchers - but the sections
are not completely assemblod.

A separation is made on the slipway betwecen the "island" and the 'pyra-
mid" mothods. In the "island" method, the assembly is begun on the slipway
at three separate points - forward, aft and - and work goes on
equally at all of them. In the "pyramid" mothod,!work begins amidships and
procoeds from thero fore und aft. ; y

Extent of building equipment.

In general, the samo appliances are used as in the shipyards in the DER.

Innovations such as the magnetic holding device have already been mentioned

abovo. Tho apparatus in use for the construotion of ship's seotio ar, ;Mt

deecidedly more simple and primitive than those in the DDR. _Aw)gff‘fi P conve X aicA‘\ ’
£t the NOSSENKO shipyard they were engaged in developing a universal

appliance for decks. This consisted of a normal base or substructure and

many adjustable spindles, so that it could be adjusted for CRRESEIENNNNEGses

In the mechanical workshops, an original device was used which consisted
of 5000 separatc parts. The existence of this equipment made it possible to
executo procise single part production which would otherwise only have been
possible by using a m.JiSJF’ ,L

Methods in usc to proteoct the ! surfaces.

/-e J In general, Aethenol paint EKA 15 was used. m.zl;ie paint mmmk ean

;e, J// ’“‘ temveratures down to minus 20°. Instead of red lead, -i'n/'e:/ oc/ ep
minium is addod es pigment. In the Institute for Technology, work is going
on for tho development of new varnishes. A white emulsion varnish that is
goluble in water is being developed. This has the advantage that it can be
sprayed on, evon in enclosed rcoms, without tho workmen having to wear a
mask. In addition, the Institute was working on the development of a thormo
plastic paint for under-water purposes. The paints that are produced in the
DR, particularly the under-wator parts, are rejected by the Institute. We
wore shown oxamples of tosts which proved clearly that our paints did not
fulfil their aims, It is strcngly recommended that the German paint industry
gots in touch with the LENINGRAD Institute and compares experiences with the
Russians. '

Mothods used for de-goaling and gde-pusting,

De-rusting, as in the“PDR, is carried out both by machinery and by hand.
. Beators and brushes are used (all driven by compressed air). There are no

SECRET | - 2N
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new gadgets in use in the Soviet Union - all the equipment that
18 known in the DIR. )

Two mothods aro uged for de-scalingt ‘
Do SEsiS 5 el ine G ¥
gag the steell method, known in the FDR, and I
b) the chemicag./me hod. ' - 25X1 :
a

Sy
Steel &(‘ Spo:ia]-ﬁhave been develored in the Soviet Union

which are said to last for 170 hours.
The type of machine used corresponds to the kind used in the @DR.

The chemical method is used on the BALTIC shipyard, tho ADMIRALTY ship-
.yard and the shipyard of the "61 KOMMUNARDEL". The plates are first
dipped in a bath containing 20% muriatic acid solution to which has boen
added (tc speed up the process!) a 5% KS solution. As a mule, 4-8 plates
erc put in ono bath, The time for the reaction to tako placo is lé hrs,
with z% hrs for steel alloys. Then the plates arc spraycd with a 5% soda
solution., Tris is followed by washing the plates in a bath containing 19%
alcohol and 24% phosporic acid, Finally, tho plates are dipped in a phos-
phate bath.

The waste water from the de-scaling irnstallation is not doE.,lgrgvith or
neutralised in eny particvlar way but is drained avay into the a8 "and <mim
the harbour basin.

This chemical method of de-scaling is purticulerly recommended for use
in the DIR shipyards.

5.7 Production matters.

Orzanisation of the production process.

With the oxception of the shipyard in CHERSON, all the shipyards are basic-
ally major shipyards and are laid ovt in a manner that fits in with the way
the production processes are organised.

Prcduction is contrélldd through an office that deals with effective
planning, gives orders for the execution of the work and fixes the date at
which the work must be completed. (Dispatcher office).

The production management is immediately subordinate to the Technical
Director. It is to be noticed that the duties of the teochnical director are
es a result of this given & different slant, since constructional and toch-
nological details for new types of ships that are to be yroduced come from
central offices.

The organisation of the production plants resolves itself in the main
into the following two spheres:

gag the construction of the ships themselves;
b) the completing or finishing of ships.,

Concerns with special tasks had cdrresponding additional sphores of produc-
tion. For exanples '

Firns producing engines doalt also with:
£P/0gS
Production of %ﬁ 8
Swny; Sorp €

Mechanical workshop; r.séog,; /hCA«,/}\? (,rmo/f/

Boiler works and propelle

Inspection is the responsibility of the <t iR
control of tosts.

The shipbuilding division consists of'

Cutting; Guybomatie Sep; -

Construction of ship's sections nsing *¥SER and WENS.
automatic welding; 25X
Slipway.

\
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The "finishing" divieicn cor%fs%stc?:l

" Production of pipes;
Eleotrical assembly; i
Carpentry (furniture and assembly of anything 25X1|
to do with carpentry); ‘
Production of onzines (on land). '

The division dealing with the construction of enginus (on board). ‘1

The torm "machinist" is unknown in the shipyards and this typre of \
personnel is provided by the customor.

The department for "special work" deals withs

Painters;
"Insulation" workgrs;
Scaffoldsmme s«//ders)
Tackls, hamdlers
(Responsible for all transport within the various concarns) .
oreamized

This dopartment is so in some shipyards that peesiblo
bottlo-nocks at the place of work can be avoided by changus within the
department.

The production departments, in strenzths varying from T0-450 -

according to the type of production - are directed by a works engineer
as Head of Department.

Forenen control groups of 20-30 workmen anld a proportion of them

arc qualified eng}negnr?z.e
"Brigadds" a.re>7'onT.y sl when complicated wvork has got to be

carricd out, ¢.g. construction of sectons. In this case thore is o con=-
tract giving value and time allowed for the entire job plus a contract
for the welding for the entire job. "Brigade" strength is 10-12 mon.

senior technologist with technologists.

Fxperience has shgwn that it is best to have one technologist for
40-50 production workers on each shipyard.

Quality control - from experiences 1 controller for 40-35 workers.

The foreman's office, in which the technologist and the workshop
clerk are to be found, is in the sheds immediately by the production arca.

Skilled workers do not in many cases only have two professions but
often two additional professions (shipbuilder, wolder, carpenter.)

Personnel structure:

Production workers 749
Engineer and technical staff 16%
Other personnel 9.5%
Apprentices 0., 5%.

N Copuacity efer? /f‘oﬂ
Shifts: Work is organised on a 2-ghift basi o Fo F )
4.6‘73 of the entire working timo is allowed for running ropairs.
Weather conditions are not considered in the plan.
Shifts are organised as followss
g5% - 1 shift
15% - 2 shift
- 3 shift

on/

e hi th
LU machines tha

_ t
e bottlenccks WW )

In the main the tuilding industry, with fow excoptions, is organised
without shift work. Only vottle-necks are dealt with on the 2 or 3 shift
system.

Piecework:

(a) The proportion of pieceworkers is 60-65%. The average fulfiment of
norms is 170%.

(v) A new system of pieceworkers has been tricd in the ADMIRALTY shipyard
' gince 1955.

| SECRET | 25%
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8 wage groups have been formed in this conocern.

The coefficient of Group 1 & 8 is 2.8

The proportion of pieceworkers has beon reduced to 35%. 25X1
By setting realistic norms, the average norm fulfilment is 120%.

Piecework has only been retained when an effective system of assessing
the work is possible. At the same time norus, which were technically
caloulated, wore introduced and are operated without additional payment.

Basio payment was increased by 40%.

Piecework is being used in the following departments for similar work
processoss

Adjustment department (partially);
Welding department;

Section construction department;
Mechanical workshop.

For the remaininz workshops engazed in production, a type of premiun
prayment is in use. Hore the fulfilment of the plan of the department or
of a smaller unit is takon acoording to the key of the plan as a basis
for evaluation.

A basic condition is the preparation of the task for each day's work.
The caloulation for the payment of the promiums takes place daily.

Premiums are laid down specially for each group or profussional
sphere. For example, burners receive 20% of their basic wage as e premjum
when the plan is fulfilled.

If the entire department or professional sphere over-fulfils its
plan, then it receives a special promium at the end of the month. The cal-
culation is based on the fact that the terminal date for finishing the plan,
the labour plan, the finance plan and the lowering of factory costs must
all be realised. If « task is not fulfilled, reduotions are mado.

For every percent that the plan is over-fulfilled, the department and
the people responsible receive a 2% premium. The premium is paid out of
the wages fund. The basis for planning is tasic pay plus 20%.

The result of this chanse was a significant increase in productivity.
This method is at prescnt being tried in 15 works.

Planning and control of the processes of productiont

Plenning is worked out on a yearly basis for the entire works by the
"production-economic department". The production management works out the
organisation of the production processes for the spheres and departments
dealing with production in quarterly and monthly tasks.

Operative monthly planning.

The 25th day of every month is the day on which the preparatioms
are reviewed for the following month's production.

The orders from the Quarterly Plan together with amendments are for-
warded by the Production management to the yard or factory two days dbe-
forehand. The foremen then divide up the first ten days' work between
the brigades and/or teams.

The availability of the necessary supplies is chocked and any sug-
gested altorations for the entire month's work are submitted to the Pro-
duction management. ’

The division of work for the second and third ten days of the month
is carried out independently by the forcmon.

This plan is agreed by tho Werks Management on the first day of the
month. When the quarterly plan is approved, the first month in the quarter
ie eutomatically approved at the same time.

The technological plan is so constituted that the time to be taken,
the rate, the technological starting time and finishing time -can be worked
out for the different specialist jobs and processes.

QFCRET X
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Thus a 10,000 ton tanker is shewn as having 2,300 "building groups™.

The "Dispatcher Dept" controls production in accordance with the main T
time-table schedule plan and the dates laid down in the Operative Plans.

The work of all departments is thus controlled, including that of tho

department dealing with the preparation of production in accordance with
the following factors: ‘

gai the completion date;

b) percentage fulfilment of monthly production quotaj; i
c) fulfilment of the works plan.

The fulfilment graph of the main sections of the works is kept in the
Works Manager's office and is kept up to date by the "Dispatcher' so that

the Works Management is at all times in a position to put right any deviae-
tions from the plan.

Tho Production Managemeﬁt, including the "Dispatcher" in an undortaking
with a production turnover equal to that of the WARNOWWERFT but producing
4 times the number of types of ships, is composed in the following mannors

11 members of Production Praparation and Planning Depts;
6 members of "Dispatoher" Dept, including 3 duty engineers.

At the same time the Production Management sees to the planning of the pro-

curcment of stores and equipment and to the delivery of articles produced
in the time scheduled.

The Quarterly Plan.

As already mentioned, this is entirely the responsibility of the
Production Management. An exception to this rule is to be found at the
~ CHERSON Shipyard, where all planning is done by tho Planning Dopt. The
Construction Manager takcs the place of the Production Manager, as only
one type of ship is produced over a relatively long period.

Planning is conducted in such a manner that one month before the
beginning of the Quarter, the departments share out the various tasks to
be done. These tasks arc then discussed in the department and are divided
up amongst the brigades and groups.

This distribution of work is then submitted back to thc Production
Management where it is appreved and 5 days before the beginning of the
Quarter, the targets and method of fulfilling them are reported to the
Works Management. The Works Manazement issues its orders and approves the
plan. This plan is binding on all departments of the works, including the
departments for Construction and Supply of Materials.

The fulfilment of the Finance Plan is worked out at the beginning of
the year for the whole year by the Commercial Dept. The Production Manage-
ment has to seec to it that the economic targets are reached.

Composition of Quarterly Plan.

Job numbers and tarzet dates;

allotment of hours;

payment units for the establishment of values and target dates;
dates for having material and equipment available.

Assurance of supplies of mass produced parts. A¢7

For all new types of ships to be constructed, the Central JNEEEEssw-
Bureau lays down for the various mass production works involved, instructions
which will ensure the availability of spa ts where and when thoy ar»
needed. At the same time, the Central w- Bureau supervises tho
carrying out of these integrated instructions as well as supervising sclec-
tion of types of parts and standardisation.

The classification and standardisation work designcd to improve intogra-
tion is carried out by a separate department in the Central mdbw
Bureau.

The planning of integration is so arranged that in May of the ourrent
year the entire production plan, including the integration plan, is submitted

SECRET -
25X1
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to the Ministry. The order for deliveries of spare parts has by thon 31'25X1
ready beoen received by the suppliers. In casvs whoro teohnical questions
have not yet been cleared, an application is made for booking the produc-
tion capacity of the supplior factory.

The Ministry checks the delivery dates and tho delivery capacity of ‘.
tho suppliers industry. When the plan is communicated to the shipyard,
the Ministry has already confirmed that the production ocapacity at the
supplier works is available. This is in about Soptember. The next step
is that a contractual agroement is drawn up betwoen the shipyard and the
supplier works, laying down the target dates stipulated in the plan.

In the USSR shipbuilding industry, there are no agreements comparable
to those laid down by practice in the DDR. When things go wrong, tho cause
of the trouble is investigated. If the supplier is found to be at fault,
then he must bear the cost of repair, even if the fault is discovered over
a year after delivery.

5.8 Finance accounting.

During the coursc of the delegation's tour, accounting could not be
dealt with in sufficiont detail.

The oxprossed intontion of carrying out a comprehensive study of
accounting at Sovict shipyards could not be realiscd.

Reasons.

(a) Qhe compesition of the delegation was such that a far zreater intorost
was teken in technical matters; as a rosult, insufficiont time was
left for a thorough study of accounting.

(b) The places visited wers not preparcd for dealing with questions on
methods of account. Only in LENINGRAD was it found possible, when
paying a second visit to the two shipyards, to put a fow suporficial
questions., '

Orzanisation of accounting.

During the tour, no oprortunity was found for getting to know tho
organisation of accounting, the applied merods or the oxtont of mechanise-

tion. shipyot

Only in onc shipyard (NOSSENK in NIKOLAYEV), a five minutc
inspoction of the "HOLLERITH" machine was possible. When asked for a copy
of a used and an unused form, verbal agreement was given that wo should
have them but, in fact, we nover did receive any. In no shipyard worec
details disclcsed of the composition and strength of the Accounting Depts.
From what we were told we gathered that the bookkeeping departments, in
some cases, work mamually; in certain shipyards are entiroly mechanised
and in the biggest shipyards "HOLLERITH" machines are installed.

The structure of the Accounting Depts was much as we had imagined it
to be; at mcst, only 3 departments were named, as follows:

Cop Al s+t
Pinance Bookkeeping (includes M)accounting);
Wages Bookkeeping;

Materials Bookkeepins. ‘
The departments are contralised in the majority of cases. Only the Wages

Bookkgoping Dept is deocentralised.
(’cf, ! Iessrmon—
acoounting. ‘
Only at 2998 hipyard z d possible to talk about evaluation
of inventoryA t it was not possible to discuss in

detail. In general, a permanent invento@fcrred to a yearly onc.
\er

Matcrials bookkeoping. Copital investments

This is not coupled with material allocation. On the whole, tho
organisation of this department was as we had imazined it to be. 25X1
Wages_bookkeeping. \G

The system

of BrigadedW 3 in use in certain PDR shipyards

NI O
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This leads to the conclusion that in Soviet shipyards, an unco
cated form of wago ascounting for brigades and work colleotives is pro- 25X1
ferred, despite its inherent disadvantages.

It would be wrong to conclude that the system in use in DDR shipyards
whoredby payment is made on the prineciple of direot compensation for the
individual's effort, should be condemned. )

In goneral, the principle is followed that both worke instructions i
and administrative activity should be reduced to an absolute minimum.
Naturally, in this connection, signs of uniformity cannot be avoided, t
ovon if the value of the work carried out in the distribution of tot~l
wazes is set against the individual workers of oach works' contract.

A partial difference has appeared in the experimontal section of the
ADMIRALTY Yard in that piecowork is only allowed on jobs for which puroly -
technical working norms can be set.

Experiences gained at the ADMIRALTY Yard mordt their being carried out

at a later date in the ®DR, insofar as they concern payments for timo wages
and piccawork. G

Cost accounting.

Planned cost accounting as laid down in Article 25 of the DFW is not
applied. The laying-ovt of planning costs is not done by the bookkeeping
department but with the help of the accounting system of the plannini-
economy dopartment.

A rogister of planning failures is kept and their offects are cxamined
later. Evaluation is also conducted by the planning-economy departmcnt.

A Works account as known to us does not exist. The organisation of
the method of calculation was made known to the delegation as followss

Direct coats; materials; wages; Vorks costs; misoellaneous costs; special costs.

Evaluation of the results of the accounting system.

Each month the accounting committee of the works meets under the chair-
manship of the shipyard director and scrutinises the state of the fulfilment
of the plan in each of its separate parts.

Apart from this meeting of the accounting committee, dotailed assess-
monts are only carricd out in various departments when individual parts of
the finance plan have been exceeded.

The method of presenting accounts from the lower levels of the yard
upwards, as is practised in the DDR, was not in evidence. Particular checks
of the non-producing departments only take place when the planned amounts
for the department concerned have been exceeded.

Finance Plan.

Only very general information could be obtained on the budgetary plan.
The conversation was limited to settlement days and turnover statistics.

Long term single part production.

The principle that was employed in the former SAG’(also at NEPTUNWERFT)
of calculating long-term single part production is also practised at the
present time in Soviet shipyards. The technical production position, ex-
pressed in production percentage in relation to the hours of labour used,
is estimated end compared with the previously ca&cul&ted basic value.

A re-infroduction of this system into- the®®R is not recommended.

The factors concerning imprecision are very considerable and can be
the cause of grave mistakes in balancing thc accounts. :

It is noteworthy that the discounting of products, which count as
long-term single part production, ensues after 86 manufaoturing stagos.
The smallest stage is about 1/2%, the largest sbout 6%.

No olear picture could be obtained of the methods of financing pro-
jocts which are represented in long-term single part production because on
the onc hand, every building stagze is diseounted and, on the other hand, 25X1
the customer is only debited at the time when he takes over tho ship.

‘ SECRET =
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Probably they adopt the method of claiming credits from the appropriate
branch of tho bank. 25X1

In all shipyards in the Soviet Union, the "revalisation" principle is
adopted, i.0. the salos price of goods that are delivsored only appears in
the bookkecping department at the time when money is received at the bank.

Day Book order systom.

The day-book order method was used in none of the shipyards. In generel \

this mothod was considered to be a retrograde step - probably becausc it is
only known in the manual form.

The way individual questiors on accountancy are treated and above all
the possibilities which werc provided for an exchange of experiencos in this

specialist fiold, may be the reason for which it is impossiblo for onc to
speak of really now knowledge.

The picces of information that we have collocted, of which only brief
mention can be mado, have made possible certain comparisons with the dovol-

opmant of accountancy in tho DDR shipyards and have confirmed that thc way
- that se have followed is the risht one.

5.9 Specific questions of machine construction

The cxplanation of basic points in the construction of Diosel engines
did not show anythinz ncw to tho 8DR. It was ascertained that tc date engine
dovelopmont in the USSR has been based only to a small extent on a atandard
type and it is not possible for their basic types to be put to various uses.

A possibility to spced up production is thus lost although present productiocn
figures are normal. .

The engincs made in the "RUSKI-DIESEL" Works in LENINGRAD do not zive
the impression of being especially advanced in their construction. The faster
running cngines made by the DIESEL Engine Works in CHARKOV, which werc socn
at some shipyards, shew a higher standard. Amongst them should be noted 2
twe-stroke opposed piston engine with 10 cylinders and 2 crankshafts for the
Diesel and electrical powerin: of ships. This enzine produces 1000 hy ot
600 revs/min. The drawback of 20 pistons and working parts to ecach engyins
is itself taken into considcration in the powering of the shin.

Othor advancements (that is, technological methods not known in tho DIR)
were not noticuable in tho construction of Diesel engincs, except for tho
production of a cast iron crankshaft. It seems that the USSR has had merco
success than the DDR in the use of Keramic plates for precisiocn work.

The production of c¢ssential ‘engincic arﬂt‘? ‘t%y welding has not been adoptod.
The foundrios use in tho ma.in;‘g}pgé 6‘& of the production of high quality
cast iron and with inductionsessms Yor the smelting of mixed metals. The

( / 83 7L we handling of materials in a pre-heated state occurs with great frequency. To
e noted I8 vhe use O method used in the production of precision
cast in quantity, which is used in numcrous sh;pyards. )

Tho examination of completed parts by X-ray (or uaing radio-active
Isotopes) is known but is hardly used. (When used, this method is usod in
the main for the examination of crankshafts). The lack of protection against
rays is thus not felt so much as in th&BIR.

Every engine is subjocted to examination on a test bonch. The typo of
examination, tho time taken for runningz-in and the sphore of moasurements
taken are approximately the same as in the DDR. In the case of installatvions
with more than one engine and gearbox, the engzines are tested singly. The
gearbox is merely subjected to "running-in" without a load. :

The uso of crankshafts made from modified cast-iron is beinz controlled
in the USSR. The fitting of such crankshafts into shipas' engines is at
present only in the trial, ‘t o T the mamufacture of this type of
crankshaft (by magnesium /%fthe foundry at the "RUSKI-DIESEL" Viorks
has been fitted out temporarily.g The method of production and works' oxpor-
fence will be made known to the ®DR through TWZ J channels.

‘ mhmeql - SCienti£¢ c_'aa/_em//on\
The usc of welding as a finishing process” for important building parte

is not practised. This naturally elso applies. to the use of welding
plants in engine construc ¢ troed.arl

25X1

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0



Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

Remote control installations for Dicsel engines apy 1y
further advanced in the USSR, This slso applics to the control platform for
a ship's power unit which consists of 2 two-stroke engines ecach capablo of 25X1
producing 2000 hp and a reducing gear with hydraulic coupling. .

Tho changing of gears in this installation is done oithor;mec ically
or by using oompressed air. Tho use of electricity is only sk for the
control instruments.

As a rule during conveyance or transportation, ongines are only disman-
tled as absolutely nocessary. The assembly of engines at a placc of work in
USSR is done at loast under the supervision of the manufacturor. Abroad such
assenbly is dono under the supervision of the works' own mechanice. For tho
assembly of engines and their installation, no methods are uscd which arc not
known in the DIR. :

5.10 Various technical problems.
The planning of plate and profile material as well as of mass produced

arts for shipbuilding. !
This is undertaken by the Cent»ral %

. The lists that the Central B propares of materials
and parts that are to bo mass-produced for the particular type of ship arc
checked in Dept 4 (CGencral Technolozy and Norms) of the Institute for Tech-
nology.

The shipyard reccives only thoso lists of materials and mass-producad
articles that have boen chocked by this Institute and which bear a notu shew-
ing that the Institutc has approved them.

The Institute fcr Technology works very closely with the Institute for
Standardisation. In each case it is guarantced that the quantities and sizcs
of the materials contained in the materials lists will be produced by the
industry.

The shipyard forwards its material and mass prdduction plan for tke
coning ycar to the Ministry - oftcn by 30 Jun of the current yoar. This plan
is approved by thc Ministry.

As far as thc shipyard is concerned, orders arc then placed up to the
- 30 Sep of the current year.

Situntions in the mass production plan which are not clearly laid dowm
according to thu stage reached on the project, are coped with: the capacity
for this is statcd in thce mass-prcduction plan.

The plates for rolling are not delivered in a do-scaled condition:
de-ecalin;: is cerried out in the yard. ‘

Use _of high duty electrodes, particularly in the construction of sections.

Special hizh duty electrodes, which are not known to us in the DIR,
are not used. .

Preparation of seams, particularly in the construction of saections.

Seam ;reparation in the construction of sections is carried out ty
working on the seam with a pneumatic chisel; for scams of large dimensions
the joints are planed.

Pernission for seams to be welded and the control of the preparation
of seams is carried out in accordance with regulations contained in:tho Sca
Register. Wolding mistakes are cleared by hammering out =nd re-welding.

Material for the warm insulation of hot pipes.

In general, asbestos sheets are used. In a few cases uso is made of
spun glass.

Bagis_for the resulations of tho Sea Register. ' ‘ . 25X1
On this point, nothing can be reported.

Methods_of Works Progess planninz for newly accepted processcs.
The basic methods of work in constructicn are laid down by the Institute

for Technology. SRCR ET | -
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The tasks of the Institute for Technoloéy as woll as the new working
methods which are to be developed are planned and agreed by the sciontifily
and technical advisers of the Inatitute.

Amongst the scientific and technicalpondvisers ofitho Institute are to 25X1

be Sfound the manager of the Contral and the Chief
engineer of Shipyards.

In this way it can bo guaranteed that from the start all new working
mothods which are under devolopment are known to the shipyards as well as
to the Contral SHEHEIENERNRNS O— &=,

It can be recommended that this method also be uaed in tho shipbuild-
ing industry of theS@DR.

z-
Engquirics from the Central m shewed that in general
4 to 5 months arc required for preparatory work on a project and 6 to 8 mths
are required for tho construction.

Generally speaking, onc estimates that for a medium sizcd ship, 2%; yrs
are required from the beginning of the projoct up to the ccmpletion of the
prototype ship. The first ship is always valued as a prototypc and not pro-
duced for a set price but in accordance with expenditure.

All modifications and additional work during the construction of the
prototype which may occur taroush errors in construction, fall upon the cost
of tho purcheser. This s the opposite to tho method uscd inleR shipyards
where a definite price is agreed for the prototype ship and subsequent eddi-

tional costs for the construction (and modifications) are treated as failures
in planninz.

Piecework for specialist work (such as rigzinz lofts)

In the USSR, work on the rigging lofts is in main paid on e bonus/time
system. It should be noted that for this system the USSR uses a different
method from the DDR for computing such payment.

For a person paid by the hour there is a special tariff which is divided
into seven scales.

Awards of up to 35% of basic salary can he made for piecewcrk.

Special features in tho establishment of mass production works for shipbtuildinx.

In the USSR, differont shipyards specialise in the delivery of particular
articles, i.e. the BALTIC Shipyard in LENINGRAD has its own dopertment for the
production cf propellers.

In this department, propellers are produced for all shipyards bullding
ocean=-going vessels. Propellers are made of both bronze and stecl. The work-
shop is oapable of making castd3f up to 60 tons in weight. To datc the big-
gest propeller ever made therc weighed 36 tons.

rradc’s !
There are 4 .meltingfgllls availablﬁyreac with a smelting capacity of
10 tons. In addition, there is a larger A NIth a capacity of 25 tens.

The workshop has its own metallurgical department.

ects
There ‘i no illdb
SMK/ J
The propellers are cast with a short * Through a process

developed in the works itself, the head remaing molten up to five hours after
casting without any cavities forminu.

For the shaping of the prcpeller, a copyinz-mill is available which can
take propellers of up to 6 m in diemcter. Work is done from a model of 1:10.

Nickel-;hrome propellers are also produced.

is done by a maohine which is not static but
can be mcved as required. This machine was developed at the SVERDIOV Works.

In answer to a question it was stated that this propeller works was in
a position to carry out orders for export.

I
Part of the #IR's requirements in this sphore could be ordered from

LENINGRAD, 25X1
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The BALTIC Shipyard has in addition a special workshop for the finish-

ing of ship's shafting. Here work is done centrally on ships' transmissio25X1
shaf'ts.

Fumerous lathes are available. The largest lathe has a turning lenzth
of 27 m and shafts of up to 49 tons in weight can be turned.

The shrinking-on of the bushes is done in a horizontal positior. Before ‘
beinz shrunk on the bushes are pre-hoated eleotrically. |

Tho shaft casings and bughgs. gre also produced centrally at tho BALTIC |
Shipyard. Again there %gno“m%gi-s. Comterga o
ntri

For the prcduction of bushes a spocia]nmgg-casting machine has been
developed which can make bushes and ghaft-casings up to a weight of 8 tons.

With the machine bushes from 1 meté) in diameter and up to 3.5 m in length
can be cast.

It is to be recommended that for propeller manufacture in tho DDR, a

ocentral workshop should be founded which should copy the equipment and methods
used in the BALTIC Shipyard.

. Tho same recommendation applies for th ducti d ufact i
: v pplies for the production and manufacture o
§Lo¥+ wsents and shaft casings.

The making of big forged parts used in buildinz ocean-going vessels is
also done at one shipyard.

A special department of the NOSSENKO shipyard in NIKOLAYEV is engaged
on the production of large forsed parts and cast steel parts. In this dept

«PL\ there arc six WMNENER ovens available which produce the nocessary iron
P 0/’ 5" 8lats for the manufacture of forjed parts.
£
%Mywo,"f In a special shed for the production of cast ateel anchor chains, using
w

a specially developed process, 30 joined chain links can be cast at one time.

In this shipyard therc is & further central department for precision
casting. In this department, =1l small cast parts (such as for steering,

valve working, boring tools) arc cast, using a special process, with a toler-
ance of up to 3/1000 mm.

A further department in the NOSSENKO Shipyard is cnzaed in the manufac-

ture of small ironwork fittings. Hore small fittinzs fer furniturc and cquip-
ment are produced centrally.

In a special machine construction department, anchor windlagses are cen-
trally built for use in building ocean-going vessels. It is of intercst to
note that screws and other parts for the constructiorn are not obtained from
the appropriate industry but are made in a workshop of the NOSSENKO Shipyard.

v Ships' boilers are produced centrally in the BALTIC Shipyard for ship-
~yards in tho W arca and in the NOSSENKO Shipyard for shipyards in the
BLACK SEA arca. :

The centralisation of mass production in the works of the shipyaxrd
industry can be recommended.

An example of the difficulties in which a concern ocan ¥ind itseclf is
illustrated by the "WERFT DER 61 KOMMUNARDEN". At that shipyard the intorior
construction of the whalc-catchers was at a standstill because tho Diesol
power units from tho®®DR had not been delivercd.

ADMIRALTY Shipyard.

At the ADMIRALTY Shipyard, the following workshops and installations
woere inspected:
1. Shipbuilding L ;
(a) For chemical doscaling, baths are used containing a 20% hydro-
chloric acid solution with a 5% KS addition to speod up tho procoss.
4 to 8 plates are laid in one bath. The processing timc for normal
stecl is 90 mins and for stecl alloys 2% hrs. Afterwards, the
platos are washed in a 5% soda solution. Aftor washinz, the plates
are put into a bath containing 90 alcohol and 24% yhospheric aco5x1
and are then placed in an oil varnish solution containing 25% whive

alcohol to make twm
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Stecl chips descaling equipment is also in use. In this equir ont
the rotating shovels have a life of ‘170 hrs 25X 1

(v) Tracing

For five years visual tracing has been ocarried out, the proportion
of visual tracing being 50%.

The drawing loft floor has been transferred from pieccwork wages to
payment by premium, the highest premium being 32%. Workors on the i
drawing loft floor are in pay group 8. )

(o) Marking

An intoresting foature of the Marking Dept is a moving band which
agsures a regular forward movement of the plates. This department
is divided into bdrigades.

(d) Flame outtinz

Mainly automatic burning machines are in use. Of particuler note
was the flame cuttinu of armoured steol| plates carricd out undor a
temperature of 5000 with tho addition of iron powdcr. This oquip-
ment has 3 feed inlota, one for a.cetylehu, ong for oxygcn and ono
for iron powder (97% Fe).

(e) Scction construction

In scotion construction, 80% of the welding is carried out by auto-
matic means. Each welding machine is equipped with a suction device
for removing flux. A new featurc was a piece of suction cquipment
using an air vacuum with a 100 mm eir shaft for removing gases created
by welding. In thc workshops as well as in the yards, thero are small
installations capable of de-gassing 16 welding points simultancously
bty moans of a permanont systcm of pipes with 2" muzzles.

(f) Auxiliary equipment for tosts

We wom particularly intoerested in the new equipment sherm to us, de-
signcd to bring about maximum acceleration during tests. This has made
tests hitherto proscribed unnecessary. This piece of cquipment con-
sists of a twc-pieco double tube fitted for 40 mm air pressure, with
small holos arranged on one side of it. This equipment is provision- '
ally connected to the screw shaft of the ship boforc it is lowercd into
the water, so that during the test the stagnant water can be acrated by
means of thce introduction of oxygen.

BALTIC Shipyard

The BALTIC shipyard originally consisted of two private concerns which
were then amalgamated., The yard is 100 years old and after the amalgamation
had the following programmes

a) Civil and Naval shipbuilding;
b) Shipbuilding;

c¢) Machine construction;

d) Foundry;

e) Auxiliary machines;

f) Turbines.

In 1903 and 1904, the first cruisers were built there under the direc-
tion of BUGNOV and DREHLOV. These were the "PETRO PAULO" and the "SEVASTOPOL".
Aftor the October Revolution, the yard was put at the service of the people
and, from 1924 onwards, the following wore builts

Refrigerator ships with a capacity of 2700 tons of frozen fish or 3000 tons
of salted fish.

Inland tugs and ice-breakers of 770 tons displacement and tracmlvo power of
10.5 tonms.

It is planned to begin building large tankers of 25,000 TDW with a sveed
of 18 knots using 20,000 hp. 25X

Since 1934, "SULZER" Diescl motors have been built there with 2,400 hp.
Shipbuilding and mach i
wins ey

in the works are divided up in the
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ODLECICLE ]
_21- k
I. SHIPBUILDING
(2) Preparation and cutting (Burning, Prescing);
(v) Building of sections (flat and thick sections, automatic and somi-
automatic welding). 25X1
(c) Putting seotions together on the slipway;
(d) Equipment of ships (construction of pipes, mechanisation);
(e) Equipment of ships (furniture, deck equipment);
(f) Mechanical Dcpt, installation of pipes, hand-overs
(#) Electrical equipment. It is to be noted that all olectrical equip-
ment and switoh panels are produced at the yard.
(h) Woodwork, primarily the laying of docks.
(1) Painting and insulation.
(3) Ropes and cables.
II. MACHINE CONSTRUCTION

1.

2.

Model workshop;

Steel foundry;

Cast steel parts; _

Electric arc furnaces and meltinz furnaces;

Brass foundry;

Forge;

Steam hammers;

Presses;

Mamufacture of fittings;

Mcchanical workshop; shaft lcads; shafts; rods; steam fittings in
larger sizes;

3k3 Boiler forge; ships boilers for high and normal pressure;

PO HO MO OP

1) Manufacture of propellers;
m) Various other auxiliary products.

An inspeoction of the various parts of the shipyard prescnted tho
following picture:

Shipbuildinz

The descaling of the plates is carried out either chemically or with
the use of steel chips.

For tracing work the shipyard has a large loft.

Visual fleame-cutting is carried out with projection flame cutters
operated photographically 1:10. The controls and necessary prints are
kept in & special temperature controlled room. Special containcrs are

8o arransed undér the cutting table that they collect chippings from
the flame cutting machines.

In the shipbuilding shop, automatic or semi-automatic UP welding is in
almost exclusive usc.

The sanitary installations (showers and washrooms) as well as the dining

room visited werc exemplary. Workers doing particularly dirty jobs arc
supplied with protective clothing.

The yard has three slipways, one of which is a large slipway which, at
the time of inspection was being used for refrigerator ships and tugs.
This slipway is equipped with 3 x 75 ton luffing cranes and 3 x 20-ton
rotary tower crancs. The two remaining slipways, which arec smaller,
are each equipped with one 75 ton and one 45 ton crane.

Machine oonstruction

The yard possesses a rcmarkable workshop for the manufacture of pro-
Pcllers. This shop has its own foundry, oapable of turninz cut cast
pieces of up to 60 tons. (The largest propeller mada s8¢ far had a

weight of 36 tons). There are 4 smelting furnaces with a capacity of 25X1
10 tons and one furnace with a oapacity of 25 tons.

crArpeT
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It was worthy of note 1:ha1':D éx:;\p'r%;a e% was cast with a very short
riser gate and by means of a spoccial procesp the head was warmed, using
peat so that the head remainod molten while® the cast was cooling. For
work on the propellers, & copy-milling machine is available which makes it o5y
posaible to handle propellers up to a diameter of 6 m. Tho propoller fin-
ishing machines work from & model of 1:110. In addition to propcllers mode
from mixod metals, ones made from nickel-chrome and steel are also manufac- 1
tured, using an alloy of up to 14% chron®. It was said that no special i
difficultius were boing experienced during the production. The grooving 3
of the propeller is donbe with a collapsible machine.

shines Cosings

The production of bmmiwes’ and M i3 dono on a centrifugal
casting machinc weighing 8 tons. Bush&"fro;n 1.m si.n diametor with a longth
of 3.5 m oan be made on this machine. The bush@  made on this machino are
absolusoly porfect. The number of finished articles rejooted is nil.

In the mechanical workshop for the maaufacture of shaft casings,
thers arc lorge shaft-turning lathes which make it possiblo to work on
shafts weighing up to 49 tons and up to 27 m in turning length.

In addition to the big lathe with a turning length of 27 m, a further
lathe with a turning length of 21 m is available. Also worthy of note are

the 2 larse turning ard boring mills and the 4 plate boring machines which
are in thif; workshop.

Buahg‘g;xado with the centrifuzal casting machine are swoated onto the
shafts after beins pre-heated electrically in the mechanical workshop.
This work is done in the horizontal position.

3. Boiler forse

Construction in the Boiler forze is done on a range system. Of note
was a multiple-drill boring :machine which bored the boiler drum with 8
drills. One innovation came to light - the pipes in a water-tube boiler
are n>t roller oxpanded in the drum but are electrically or hydraulically
pressure forged.

4. Copper Forge

In the ooppor forge,standing near electrically heated ovens, there are
up to 400 pire-bendinz machines available. Pre-warming in roadiness for
bendinz is done by a high froguency process which cnables the pijos to be
bent accordiny to patterns without being filled. The consumption of cloc-
trioity amounts to 0.86 Kw/H for 1 Kz of pipe weight. The frequency altor-
nating current is 2500-8000. The feed motion of tho pipe is 1-5 mm/sec.

The combined capacity of the installation is 250 kw. Using tho installation,
pipes with a diameter of up to 515 mm and wall thickness of up to 16 mm

" can be bent. c'irny . /

Of special interest was a mothod for producing JUEMe pires. Also on
this machine tho pipes were pre-hoated using high freq 91'1'?' and hydraulic--
ally pressed at the necessary temperature so that a & n tho pipe was, mp
made. Using this method, approx 24 minutes were ncoded to make adﬁn a
pipe of 325 mm diamcter with a wall thickness of 9 mm.

The pipe flanges were all scmi-autometically welded and for this purpose
a piec@¥rovolving vquipment with automatic welder is available. For making
grooves and threads on copper pipes, an electrical process using contaot
electrodes is available. In addition, threads are also made on a special
draw-hcnch.

For the 1:rodﬁction of pipe coils, a special dbutt-welding machine was
demonstrated by which after welding, oxygen is blown through the pipo, thus
guaranteeing e clean inside surface. :

5. Detormination of capacity and plamin7.

Capacity is determined in relation to woerking space and the number of
work machines. TFor instance, in the pre-assembly department it is deter-
nined by the floor space of the sheds:s in the slipway assembly department
it is dotermined by the number cf slipways and total of cranes, wolding
pachines etc. For planning purposes, a 14 hr day and 308 day year is taken.
This plan is based on working capacities as at 1 Jan of the current planning
ycar and any possible oventual increases in capacitiss which may occur during

the yesar arc not taken into WR FT
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SECRET

The perspective covers 5 yoars with-the following known factors for
the plan: '

\

Tho type of ships 25X1 ‘
-thue shipyard; . ‘
number of ships to be produced;
number of employees availablej \
amount of cash invested and ‘
the guarantee of supplies.

Contract dates cre never more than 1 year in advance.

Plans for mass production are laid down by the Ministry and 3 mth:
before the end of a year, orders are placed with the mass production in-
dustry for tho following year. The shipyards sutmit their plans in this
rospect for agreemenv by 31 Jul for the following yoar. For projocts where
the detail of tho construction is still not clear, allowances arc made in
the plan by loavin3 an approx percontage of the capacity factor freo.

Tho works' plan is discussed by the works' committees and by the pro-
duction adviscrs. The ship is divided into constructional scctions - GeZe
for a rcfrizerator ship, the number of differort sectionc amount to aprrox
1000. The work productivity is dotormined in Roubles without anss produc-
tion costs (which are includod in the ssales price as and when they cceur,
even though at the time the cost is included the actual part has not yot
been installed and ir still in store).

6. Plan control

The Hoad of Production is reaponsibie for controlling the plan. This
is effected throuzh the dispatcher department. The dispatchor department
checks tho construction groups daily and in this way tho daily impact that
the work is makinz can be assessed. By tho 25th of ocach month the works
receives the plan for the coming month and by the lst of each month the
foremar. receives the particulars-of the_plani' The various departments make
their return to the director of the works. Finally tho works' plan is
sanoctioned.

Quarterly plans are discussed in the various departmonts 10 days beforo
the tezinning of the quarter. After he has received roports on them, tho
director then approves them.

Common costs and the cost of power are not chargod to the departments.
The dopartments are instructed to allow 3-3.5% for unforsecable work.

Each department roceives premiums each month for the fulfilment nr over-
fultilment of the plan. A premium is paid when tho nominated work has becn
done and when the wages fund is still solvent, i.e. when the fund has not
bteen fully exhausted. Savings in the wages fund are paid out as premiums.

7. Yarious index fizuros
In the BALTIC shipyard tho following approximate time values applys
Steel - 80/90 days.
The consumption of gteel in tho shipbuilding shed amounts to 2.52 t/m2.
The consumption of steel in the section building shed amounts to 1.43 t/ma.

The proportion of the cost of the steel in the total cost of the ship is 10%;
the proportion of the cost of the mass produced articles in the ship is 35
(for rofrigorator ships 57.5%;; the proportion of the goods delivercd from
other concerns 7%; the proportion of goods that are mass produced for other
works 17%.

The annual outiut of a worker amounts to 65,000 roubles, for which he
roceives a wege of 10,400 roubles. :

Production workers comstitute 74.5% of the total employees; the engineer,
technical and administrative rerscnnel 16.5% and the rest 9%.

The proportion of rilece workers amounts to 66%. 25X1
The average norm fulfilment is 170%. '

CSECRET
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The offective hours worked by a worker in a year amount to 2,033.

Sickness 4.2% 25X1 i
Leave 6.2% |
Free time and duty journeys 0.33% :
Dawdling 0.05% i
Works protection service 1%.

The oonsumption of energy in section oonstrustion is 43 kw/h.

Building time for a refrigerator ship is 14 months, of which 3 months are

fo- preparaticn, 6 months slipway, 3 months for fitting out and 2 months
for testing. !

8., Construction records.

All construction records emanate from the Central Construction office.
Defective work on the first ship is paid for by the customer; the blue prints
aro corrccted after the completion of the first ship. Any subsequent costs
tnat are causcd by bad workmanship must be met by the Corstruction office.

If a trial ship is not built and if series production begins simultan-
~ eousiy with the construction of the first ship, then the customer has vo pay for
any costs that are incurred through alterations in construction in tho ships
that aro subsequently ouilt.

9. Organisation and some approximatc values

The production management crnsists of::

1 production manazer;

11 plannera;

3 duty engincers;

6 production controllers (dispatchera).

It has been estinated that for every 50 production workers there is onc tech-

nologist; for every 45 workers one cortroller and for every 24 workers one
foreran.

For basic work, the strength of the shipbuilding brigades is 2-12 men.

Poohnical calculating for econcmy control deals with the actual costs in-
curred and the prices of supplies.

Joba that take 90 days are gencrally described as long term and are corres-
pondingly financed.

Every month the dircctor hoids a meeting to discuss profits. The main bus-
iness dealt with at this meeting is the profits coming from production, in
connection with which secondary production is not dealt with in dotail,
Book-keoping in the works is centralised; on the other hand, waes accounts
are decontralised. Women constitute 95% of the workers in the accountency
department.

The market department is 7 men strong.
The firm price is fixed when the ship is 75% finished.
10. Trade Union duties

The structure of the party organisation conforms with that laid down
in the statutes; namely, that a basic organisation consists of 15-130
comrades. larger basic organisations are divided up into various party
groups. The administration has its own party sroup.

Once a month a party meeting is held at which the various points-on
the agenda are ideolegical education and economic matters. The committec
is oconstituted once a year through new elections. The party organisation
'has 3 full time socretaries in the tasic organisationms.

The larger dutics of the works are deliverated in the smallest circles
whilst duties of a wider scope are djscussed by the works committee. Party

groups are introduced in difficult phases in production in order to activa.‘25x1
the work. :

Competitions are held: SECRET 9853
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(ig for the fulfilment of the plan with any particular part of the works
(41) to amctivate oonstruction of houscs.

In addition, many individual engagemens are entered into - through whioch
the obligations that have been accepted in the works committee meetings and
in the production disocussions are closely controlled. Aoknowledgoment for

Jobs woll doneis put up on the works board of honour. 25X1

In addition,  ponthly ecmpatitions are held between the various dopartments
and 3 flags are provided by the works management for the best workshops.
For oompetitions, tae premium is decided on Yeforehand and made known.

Shipyard of the "61 KOMMUNARDEN" NIKOLAYEV

The shipyard was founded in 1789: at first sciling ships were produced
thore ard later steel ships.

During the war the shipyard was almost completely destroyel but has now
teen completely rebuilt. The shipyard lies at the junction of the BUG and
INGO rivers. Sin¢@ the rivers have steup banks, tho sheds are situated
above and the slipway is ‘on a natural slope.

Tho structure cf the shipyard corrcsponds to that of the other yards.
As the shipyard does no® possess its own department for engine construction,
the main and auxiliary engines sre delivered to it. The shipyard works in
tho usual feshion in one shift whilst only preparatory work is undcrtaken in
the second shift. Tho third shift is only used for individual matters.

De-rusting and de-scalinz

De-rusting and de-scaling is underteken in the shipyard after cuttingy
has taken place and then by chemical means. The installations are capable of
35 tons per day.

The opticai tracing method is used in this shipyard.

The proportion of automatic welding in this yard is only 20%. In tho
shipbuildinz sheds there are crancs with a 1liftingy eapacity of 40 and 30 tonms,
which are used to transport soctiuns.

For the steel scaffolding construction on the slipway. crancs of 30 and
5 tons are available.

The production programme ol the shipyard used to include the construction
of whale oatchers with a displacement of 1200 tons and an engine performance
of 4 x 1100 hp. The stoel weight of this type of ship is 600 tons. The whale
catcher is produced on the average in 13 months. A building time of 10 months
was nowever reached when no difficulties over mass produced materials wore en=-
countered.

The norm fulfilment in the yard is 140-150% - the proportion of picce-
work is 60-65%. ’

For every 40-50 production workers thore is one foreman.

Tho shipyard keeps a small construotional office for any constructional
questions that arise during production. .

The dispatohers are under the control of the production ohief. In this
shipyard thero are 1 chief dispatcher and 2 shift dispatchers whose daily
dutics consist in oontrolling the production plan; that is to say, the follow-

ing up of graphs and operational intervontions in order to avoid any possib-
ility of future bottlenecks. :

Discussions over production matters ars held whenever urgenily noedod
but in any case at least onoe every ten days, for which every section involved
in production holds a meeting. Every 10 days the director holds a meseting with
the heads of the various sections in order to olear up matters oconcerning
bottlenecks.

The production of the shipyard was 70% on shipbuilding and 30% on
agrioultural contracts. The order conceyning agriculture was given by the
ministry - all works were being brought in to help in the creation of a speedy
mechanisation of agriculture.

A completely flawless technological sequence of the processes of produc-
tion as it affeots shipbuilding in this shipyard is not puaranteed tecauso of

the oonstricted nature of the gECRET . "
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NOSSENKO Shipyard, NIKOLAYEV : 25X1

NOSSENKO Shipyard was the largest shipyard visited by the delegation,
It was founded 60 years ago and its installations are large enough to cope
with the construction of the largest ships - tankers, fishing vessels and
factory ships are at present being built there on assembly lino methods.
During the course of the year it is their intertion to lay the keel of a
vhaling supply ship with a displacement of 40,000 tons. In addition, the \

construction of a new series of 16,000 ton freighters is planned for the |
end of the year.

The following departments are directly under the Works Manager:

Plarning department;

Department for work and pay matters;
Quality control;

Investment department;

Delivery department; :

Sales manager with finance department;
Bookkeeping depertment;

Purchasing and mass produced materials;
Storage department;

Commercial department;

Cadre department;

Social services department.

The immediate deputy to the Works Manager is the tochnical head, who controls:

All production departments;

The heads of the various projeots;

Works preparations;

Construction Office;

Technology and new methods;

Main metallurgy departments (castinss and forse);
Security;

Head mechanics.

There is in this shipyard no Production Management. Production is the direct
responsibility of the technical head. The planninz of production is carried
out by the Central Planning Dept. The shipyard has 3 divisions:

Shipbuilding;

Engine construction;

Metallurgy.

In addition, the yard owns extensive installations for the production of
houses for its cmployees. In addition to his own activity, tho Head Mechanie
deals with the building of any additional houses. The yard has among other
thinzs its own brickyard and its own furniture makers etc. 1.5 million rbles
are made available from the "directors" funds for the building of these addi-
tional housocs. '

Shipbuilding

For the construction of fishing and factory ships, thero is a larzo .
shipbuilding shep with a floor space @ 150 m metres¥yThe shofp is divided
up 8o that it can deal with 5 ships at a time and is fittBd out with a cor-
responding number of cranes and machines. The attached photographs give a
view of the erection and technologiocal sequences employed in the construc-
tion of these fishing and factory ships. :

It must also be mentioned that at the top end of the she® thore is an
assembly hall that is equipped with an assembly track and heavy travellin:
cranes. Ships are launched by means of a floating dock.

This shipyard was extensively mechanised in all the workshops that
dealt with productionias well as a recently btuilt mechanical de-sceling
installation, the yard also possesses a chemical dqfscnler.

The pipe-fitters shop was well equipped with electrical heating ovens
and "cold-tending" machines. Partioularly noteworthy was s newly develcpoed
universal machine standing in the preparation shar of the shipbuildingy

25X1

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0



Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

SECRET -+ '

division. 'I'hia machine produces ship's sections which rest on spindles
previously chosen pressure points - this method guarantees adjustment into
the most varied shapes'

Engine oonstruotion

In the engine construction division, a hall has been provided for
centralised production of anchor winches and 100 ton eocentric presses. A
further hall serves for the production of ship's screws. In addition, there

is another hall available for the centralised production of tools driven by
compressed air.

Metallurgy

open ‘eavﬂ\ ’
The shipyard possesses 6 SN MMM ¢ large stesl founiry

and a cast iron foundry, also a department for precision casting. In these
departments small castings with a tolerance of 3/100 are produced. A new
method of producing cast steel anchor chains was introduced whereby 30 links

up to the largest dimensions can be simultaneously cast, each linked to the
other.

25X1

In this shipyard; ships' fittings of every kind in cast iron and soft
steel are cast, pressed, bonderisod, galvanised and coppered and brass arma-
tures of every kind, even electrcdes, are produced. These parts that are
produced in the shipyard @ not only cover. the yard's own requirements but
are delivored %o other yerds and works.

In addition, the yard ;osscsses a well orzanised boiler workshop in
which boilers are produced for ships of all sizes and for all purposes.

The yard possesses an excellently fitied out technical office. In this
office wo were shewn amongst other thingss:

gag The production of anchor chains in one casting (as desoribed above);

b) By means of different diagrams we were shewn the development and
improvement of production methcds that the yard has. 1In this connec-
tion the number of hours for the series production of ships had con-
siderably fallen. For example, for tankers there werc the following

fimuross
' 1951 - 100%
1956 -  56%
For freighters: 1951 - 100%
1956 - 36%.

The shipyerd alsc possesses a works' library which at present contains
60,000 volumes. Each year, books to the value of about 120,000 Rbls are
purchased.

Shipyard SON

This shipyard was newly built in 1949 and construction is to date not
yet completed. In 1953, the first shed was completed and the first slipway
in 1954. New construction of larser ocean-going vessels could then be under-
taken. Tho shipyard is intended for the construction of large merchant ships
and freizhters of from 10,000 - 18,000 tons. The building capacity of the
shipyard is 12 to 15 ships a year. At the present time, tankers are being
Luilt with a length of approx 145 metres beam 22 metres and draucht 8.7 metres.
The tanker is a single screw ship and is powered by 2 Diesol ensines made by
the firm of RUSSKI DIESEL, LENINGRAD, with hydraulic clutch and reduction pgoars.
The weisht of stecl in the ship is approx 4,000 tons.

The shipyard has the followinz installations:

a) Equipment store;

t) Drawing loft;

c¢) Drafting department;

d) Shipbuilding shed; .

c¢) Slipwoys;

f) Pipe fittiny workshop;

g) Fitting out Jdepartmont.
In addition, the yard is cquipped with its own oxygen plant, electricity works
and boiler house. ‘ 25X1

9653
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As a sideline to the shipbuildin; production the yard manufactures
harvesting machines and auxiliary ensines. 25% of tho total yoarly output
is of non-maritime goods. :

The yard is organisod as followss

The shipyard director has the following departments under his direct eontrols
T’ LJ, Q’ K’ &nd A.

The technical director controls all Production and Technological departments
as well as the main construction office and chief mechanic.

For production purposes all project managers come under the control of
tho technical director. The construction office is uscd solely for modification
work and small, single drawinzs. It is also responsitle for delivery work.

Division of labour for this works is as follows:

-

1 controller for every 40-45 production workers;
1 Technolcrist for every 40 workers;
1 Foreman fcr every 20-25 workers.

The yearly works plan is issucd and approved by the Ministry.

The co-ordinaticn is undertaken within the shipyard. Raw materials are
ordered quarterly. Tho tochnological office distritutes materials ind kesrs
the necessary rccords.

The technolcgzists' Office isaue the plans for the completicn of projacts.
The monthly stecl requirement is 2500 tons. '

DeScalin'_; Gl is corried out by a centrifuzal machine using stecl Slczé
.

There is a LUMO print machine availatle in the drawing department. There
is also a photo-clectrically controlled flame-cuttinzy machine which works to
a scale of 1:10.

For the transportation of materials to work areas on cortain pre-detcrmincd
routes, a wagon provided with an c¢lectric megiy anid gears and slide eable foud

‘J w which will be operatel Ly stesgmmmesst transport worker.
F,o‘ﬂ fJ . Th

¢ slipway berths consist «f two parallel tracks (vach cf 3 m) which
allow 4 ships to be built at the same time. Twe of these buerths are fitted
with permancnt steel scaffoldinz and each has 3 bridze orancs of 5C ton capacity.
Before the ships are launchoed they are mounted on assembly-linc wasorns fittod
with hydraulic 1lifting deviccs, cach with a dead weisht capacity of 250 tons.
Two cranes of 15 ton capacity arec available for thc second positicn wherc
intericr work and equipping is carried out.

Tho ships are launched by means of a wet dock to which both slipways lcad.
Tne wet dock allows the floatiny of ships of a length of up to 220 m, but cwing
to the flood gates a beam of 16 m only can be taken. The flocding of this
comparatively larse wet dock takes 18 hours.

To a zreat extent, COz' weldinz is used whoreby four times the speeld of
normal electroq% tflding is achieved and a 50% saving in costs.

ubmev
An sutomatic llkﬁ%l ing plant is also used for upright scotion joints,

For trials and for equipment of the ships there is only a comparatively
short wharf available, with a gantry crane of 15 ton capacity.

RUSSKI-DIESEL, LENINGRAD

Ths works lie within thc city area of LENINGRAD, near the FINLAND gtation;
they are hommed in on onc side by water and on the other by oxtensive tlocks
of buildinge. There is no room for expansion.

The works, which formerly belonged to the Swedish industrialist NOBEL,
have been closely linked with the history of the Diesel onzinc sinoe its in-
ception. The Dicscl ongine originatcd considerably more than a hundrcd years
ago, its fame reaching far boyond the frontiers of thu RUSSIA of those days.
The situation today, however, gives little cause for satisfaction. Owing to
the small area to which they ar¢ confined, the works have had little scope for
developments tho sheds and the enmine derot are relatively 514 and the need fer

25X1
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a oontral warehouse is particularly in evidence. There is considerable
interforence with production through the storing of completed and semi-
manufactured components in the sheds themselves. As far as machine tools
are concerned, it ie mainly a question of universal mashines. Contrivances

and special tools are employed to a small degree only. 25X1

Two types of two-stroko engines with medium-sized swept volume of the
trunk piston sonstruction and cross scavenging, are manufactured. It is
here a question of relatively heavy type onzgines which, althougha thoy have
proved themselves under tho special circumstances prevailing in the Soviet
Uniun whore they are gonerally praised, can hardly be compared to the present
standard of world development. The castinzs, for the greater part vory 'strongly
walled', arc 80/85% produced in the works' own foundry, the remainder being
furnished through the mass production industry.

There is no forge at the works. Special components, and in these is
inocluded the completely mamufactured orankshaft - are drawn from outside
factories. There is, on the other hand, a small sestion of the works - with

a preponderance of female labour - where injector pumps and injection mozzles
are manufactured.

The production of the two types of ‘engines is carricd out in separate
sections of the works. Mechanical work, assembling, testing, preparation for
despatch, the inside and externcl preservation takes place in one shed, although

in separate shifts.
S/ 7 /e

In tho caso of the smaller type D30/50 it is a question of a
two-stroke engine with cylinder diaucicr 300 mm, a piston-strokc of 500 mm with
300 reve/min and 100 hp cylinder performance. The cnzines are fitted with 4,
6 and 8 cylinders, with an without reversingz gear, for use as generators and
as maln engines for shir propulsion. The plane piston of the engine with normal
piston pin finish is made of alloyed cast iron and is uncoolezds the combustion
chamber is in the concave hollcwed-out cylinder head. Fuel is injected direct
into tho combustion chamber by a fuel injector pump with relief valve, operated
by the camshaft which runs through the crank chamber. The ignition pressure
amounts to about 60-62 k(;/cm2 by full load. The cnzine is started by air pres-
sure through the medium of pneumatic operated starting valves in the cylinder
head, Tho motivation of tho starting valve is by means of a rotating startin:-
"air distributor, driven by the camshaft over bevel gears. The cams ZNocken)
for the injector pump are symmetrically formed. On the reversing of tho shipa’
enginos, the camshaft is not moved (although presumally turned!) In the case of
ships'! onzines, the number of revolutions is regulated by o cutout governor.
The socavenging is carried out bty a scavensinz pump with two pistons in tandem,
fixed to the free ond of the shaft and the startinz compressor is operated dy
the lonzthened piston road of the scavenging pump.

The cxposcd base plate of the engine can be covered by a metal container
whiclk can at any time bo adapted to the position of the engine.. The base
plate and cylinder:block are single-wall centrifugally cast oylinder liners
with milled slits. The upper part of the block is provided with a forced
water lead (with casing!) in order to facilitate heat dispersal by increasing
water velocity. '

A conservative estimate of the service condition of thefengine is:

Piston speed 5.0 m/sec _and
Intermediate pressure 4.25 kg/em®.

Fuel consumption of maximum 185 g/hp (corresponding to 176 g/HPe + 5%) is
zuaranteed. Consumption of engine oil is 5 3/HP/h. The figures can in each
case be regarded as ample. The same applies to the weight which is given as
25.5 t for an 8-cylinder engine, without taking the flywheel and incidental
parts into account. Attempts to increcase the power of the engine by 25% are
takinz place in a special testing hangar. .

12-14 engines type D30/50 with on average 6 oylinders, are produced
each month in LENINGRAD. TFive test benches are available for testing of
" these ongines. There is no evidence that the same types of Diesel are also
being manufactured at any other works in the Soviet Union.

In tho case of the larger engine, DR 43/61, only the 8-cylinder type
for operating merchant shipping, ed, the technical data of

25X1

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0



N Sénitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

IOLUNLI_ 3 :

Diamstor of cylinder 430 mm

Piston strokeo 610 mm . -

Power 2000 hp

Number of revolutions 250 revs/min 25X1

Pigton speed » 5.1 m/sec

Intermediate pressure 5.1 kg/cm?

Woight (without f£lywheel !
oto) 62 tons. |

The type of engine is similar to that of “he smaller engine D30/50, ‘
although the cylinder block is highly placed, i.,e. sub~divided in & orank
case and base plate. The crankshaft is in two parta with a flange in the
middle and on either side of the flange a base plate bearing. The cam-
shaft for operating the injoctor pumrs and the starting distributing valves
is situated outside the crank chamber in a recess between crankcase and

scavengor-air receiver. Two injector pumps erv joined to each bloock. The
air distributing valve is the same.

It is wcrthy of note that in the case of engino 8 DR 43/61, littlo
trouble was taken to maintain uniformity of style in- the single cylinder sec-
tions and the structural compononts (e.g. by symmetrical forming). The

reagon for this may be that thess ongine types were from their incoption
not developed as a series type.

In the case of motor 8 DR 43/61, the scavenge air is disporsed by
induced draught fan operated from the freoe axle end of the cngzine. Owing to
the flangoe mounting of the drauwsht fen in the axle cxtension of the engine,
thore is a considerable increase in the overall length. The draught fan is
operatod by means of an elastic (resilient) clutch (with spiral springs) and
a firm clutch (Festkupplung) to cancel out any assembly discrcpancies. Additioo-
al to the elastic clutch for draught fan operating, the free flange of the
crankshaft carries an oscillation damper with laminated springs (alike or
similar to the MAN-Ronk type). By virtue of the existing arrangement of tho

, draught fan it is impossible to equip the ensine with lubricating or water
pumps. chapeofthe

/5 0ery Atuch hke *44»‘0)" c0/ne
ée%ué&” Theaccabustion chamber M‘ the "Hesselma.nn*

A% the piston head and <umeuEgimhmimisss- the slightly arched cylindor bottom.
The piston is multi-scotional and is cooled by means of oil supplied through
fixed telescopic covling pipen. Compressed air accumulators arc provided for
preasure stabilisation in oil cooling. The piston design, or the formation of
the piston pin bearing, is similar to that of the GZ "MAN" enginos, excopting
that the piston pin with increased bearing surfane works here in ite own piston
liner. There is no breaking through the cylindrical confex-suffake bfathet
base of the piston as the piston liner is introduced and screwed on from below.
This is an advantage as far as oil density and the avoidance of carbon pockets
is concerned but the advantage is obtained at the expense of greater strain in
the bearinzs. In the case of a test engine, at tho disposal of the chief des-
igner for further development, the unusual piston-pin design has beon abandoned.
Here the piston-pin bearinz was inserted at the sides and the openings closed
by caps. To guide the pistons, lead-bronze guide rings (manufactured according
to the "centrifugald@ cas{’jgmmse" method) directly under the uppor part of the
piston, were in this case employed. Together with the changed piston form, new
types of cylinder liners, cylinder heads, draught fan operation and injector
blast jets were at the time of the visit being subject to endurance tests in
the chief designer's testing plant.

Fuel consumption of peximm 180 g/HP/h (corresponding to 171.5 y/HP/h +
5% iz suaranteed in the case of the engine 8 Dk 43 61. This ratc of consump-
tion is not exactly favouratle for a two-stroke engine of 2000 HP and lubri-
cating oil consumption is, in addition, to be rccktned! at 5 g/HP/h, which 1is
very high.

The intoermediate pressure of the engine = 5.1 Kg/cm2 at full power - can
be regarded as exoeptionally good. An attempt'is now being made to increase
the relatively favourable rate by 50% by means of turbo-blower-charzing. A
test machine (only 4 cylinders operating) has already been running in the
testing hangar for 40-50 hrs with an appropriate load. It is here a question
of a normal type engine with alteration in the compression only. The super-
charzing unit, which is connected up with the mechanically-driven draught fan
of the enzine is "boosted" withqmi‘ﬁr means of two exhaust pipon

25X1

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0



Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

|
' SECRET-"

(for tho 4-oylinder enginoc).

Whilst passing through the l-n;lls where engines D 30/50 were being
produced, an opportunity was afforded to gain an insight into all details 25X1
of the ongine and its manufaoturo. The standard of workmanship (surfaccs, |
adhorence to measurcments etc) can, generally speaking, be desoribed as ' ‘
good, whoreas actual run of production in the hangars is less satisfactory.

Machine tools are grouped togother according to type without regard
to their tochnological aspect. This might be excused by the fact that
thoro are relatively fow components to be manufactured.

The crankshaft of tho oengine is not bedded in tho baseplate boaring.
The grade of the beariny is merely checked by means of a smooth shaft-gauge
before the fitting of the crankshaft. The i inishing of the cylinder liners,
from a centrifugel casting, before honin; - is accomplished by turning tools
fitted with Keramic plates. In spite of the cutting being interruptod by
the scavenie and exhaust ports, the stability of the lip is said to be fully
satisfactory. The surface quality obtained can be described as very good.

Before the enzine is assembled, the components arce painted chorouzhly,
the final coat being avplied after the "completion for despatch” section has
taken over, whea the intoerior of the engine is also fully protected against
corrosion.

Aoroplane engine oil with 5% kerosine added is used for the inside of
the cylinder, the solution being app’ied hoi, after which the crankshaft of
the enginc is given one turn.

The ongines 8 DR 54/61 arc produced in onc large shed. Thc mechanical
gide to production tekes place in three ships lying lengthwise and is sub-
divided according to the size of the components on which work is to be done.
The assemblirg and testing of the engines follows in a ship lying athwart
the front of the ships lying lengthwisa.

A special place near the testing shop proper (fitted with 5 brakestands)
has been provided for the assembling of the engines. The comploted engines
ere trensported to the testing centrs, without the scavenge blower attachmont.
The plan for trials and taking over is as follows:

30-35 hrs running-in, from idle motion (tickinz over) to overstraing
8 hrs running for inspoction by Works Quality Control;
14 hrs running for the USSR Sea Register and thercafter
8 hrs checking run.

Tao engine type 8 DR 43/61'is at present the largest Dicsel engine produced
for ship propulsion in the Soviet Union. It is used in almost all the bigger
motor vessels now being constructed, unless for any reason Diesel clcctric
drive is prefcrrecd.

In the case of Diesel eclectric vessels, the generators driven by faster
running engines are proferred as, for example, at the BALTIC Shipyard in
LENINGRAD, where threc engines, cach of 1860 hp at approx 600 rovs/min arc
installed in refrigerator ships: it is here a question of ton oylinder two-
stroke opposed-piston encines with two crankshafts, developed in CHARKOV
with a capacity of 2000 hp for locomotive propulswna’mmun th

In Memoty oF +he. o
whaling veasels of the "_hé* SR’ Shipyard

at NIKOLAYEV are fitted with four Diesel nenerators, each of 1100 hp., It is
here a qucation of fully closed-in types of 4-stroke ongines, likowisc cmana-
ting from CHARKOV. The number of revolutions of the ongine could approximate
375 rcvs/m1n. The engine and generator are, morcover, now flangoed togethor
ag onc block., The turbo loading blower is situated on tho generator and the
compressor intercooler allows for closing by a higher rate of supcrchar;ing.
Tho ongines are strongly built.

For tho propulsion of larger vesscls - approx up to 10,000 tons - two
engines type 8 DR 43/61, with a roduction gear, are usually combined as one
unit, with the engines and reduction gear linked up by means of two fluid
couplings. A capacity of 3800 hp by about 85 revs/min is availuble at the gear
exit flanze. Tho 10,000 ton tankers of the Admiralty Shipyard ir LENINGRAD
and the BHERSON Shipyard arc fitted with this type of installation.

25X1
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1

For thc oporating and suporvision of the units, central control plat-
forns with all essontial instruments have bcen developed for ercction in ¢
enzino room. The control contre is connected mechanically with the engines
(or gears) for the adjustment of the number of rovolutions, electrically con-  25X1
nected for tho control instruments and pneumatically oconneoted for the neces-
sary olutch throwing. Operating errors are to a larze extent oliminated by
on interlocking arrangement with the en::ine-order telegraph and tho check
nmachines for enzines and scrowshaft.

Double installations of the type just described are delivorod by the
RUSEKI-DIESEL works, complote with the requisite electrically driven pumps.
coolers eto; they also construct thre cearboxes. The toothed wheels and coup-
lings for the gears are mass produced. The fearbox casing 'i's cast and pro-
cessed at their own works. The erection of the gears is followed by a short
test with electric drive and without undue gcerain, at & low rate of revolu-
tions. There is, as a rule, no testing of the anyines and the main engines
as experience of such testinz has hitherto produced no noteworthy results,
although allowance must be made on board for a gspecial running-in opcration
of the gearing. It is only at the specific request of the buyer that a complete
test of the power unit, inclusive of igearing, is made at thc works., At the
time of the visit, such a test was being made in conncction wi*h & Government
order. : :

The reducing gears are provided with a single plataz thrust bearing for
an admissible load of 60 tons, to take the propeller thrust of the outward
shaft. Four smaller sinzle plate thrust bearings take the axial force of the
driving shaft and secondery shafts, csused ty the helical (spiral) gearing
and the pressures in the hydraulic coupling. The runncr of the hydraulic
cluteh is fully welded. A slishtly alloyed steel is used for thc entry pinions
of the gears, the large cogwheel consisting of carbon steel of the type "St 45".
The flank pressure of the cogwheels is slight, presumably because the intended
pover iancrease of 50% has already been tacen into account. The first gears
shewed no deposits or pittiny whatever after a running jperiod of 15.5 hrs with
full power. At the present time, some 16-18 ongines typc C DR 43/61 are being
produced annually irn LENINGRAD. The same type of engine, including gears, is
also being ccastructed for the Soviet Union at the WILIELM PIECK works (formerly
SKODA) in PREG-SMYCHOV, in accordance with production data provided. Here the
capacity approximates 12 engines and 6 jears per year.

Additional to visiting the main sheds whera the two types of engine were
under construction, a short visit was paid t¢ the materials testing laboratory,
the foundry and the injestor workshops.

The cast-iron foundry is relatively well-equipped in comparison with the
rest of the works sections. There is, for instance, a wet clcaning plant,
cupolae furnaces which function with oxyzen supplement; special cast-iron for
components subjected to particular stress is smelted in a larze arc-furnace
and transportation bands with slings are available for conveying the moulding
sand for filling the moulding boxes. The trouzh drop forzings for the cylin-
der bushes are produced ty the centrifuzally cast piece process, a centrifusal
machine with 450 rcvs/min being available. The ingot moulds, contrary to the
procedure customary at BLANKENBERG, are lined. Fach lining stands only one
casting and must therefore be freshly stamped each time. The hardening of
the casting is done by the WASSERGLAS €O, {sic) process. For the production
of sphaerolitic cast iron therc is in addition to the cupola furnaces, a metal
chamber with a filter appliance for screening against light during the injec~
tion of the molten metal with magnesium and to draw off the harmful funmes
which are caused during the process.

The chief met:llurgists named a scrap quota cf about 0-10% average for
the foundry and 10-13% for the centrifugal foundry for cylindor liners. The
relatively small mixed metal foundry works with hizh frequency furnaces with
up to 150 kit filling and centrifusal equipment. The apportionment for cen-
trifuzally cast pieces amounts to about 75%. A crankshaft of the eng’ine
8 IR 30/50 of sphaerolitic cast iron awakened particular interest. In its
dimensions, the shaft conforms completely to those of normal type stecl,
oxcepting that tho shape of the crankshaft web is adapted to tho needs - or
the potentielities - of the castinz. This doeg not affect the interchange-
ability. The shaft is cast at the works foundry, whercas the finishing oper-

ation takes place at the works nSrEERJEyFG shafts.
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The shaft is intended for installing in the propulsion unit of a* Bea-
going tug with direct screw drive. The Sea Registor of the Soviet Union. has
for the first time given permission to instal two engines with cast: iron
crankshafts, in a single ship, following experiments extending over two yoars 25X1 !
at an electricity works on a similarly fitted engine. The results 'are, in
this case, said to be better than those achieved with a steel shaft. Details
and experiences in connection with cast-iron crankshafts are to be made avail-
able to EAST GERMANY within the framework of the TWZ, following a decision on
a vote taken a% Linder level in PRAGUE.

The materials testing laboratory is small and equipped only for physical
testings. The main function of the laboratory is the testing of the finished
craikshafts. Each shaft is examined by Rbntgen X-raying or by means of radio-
active icotopes. The scant attention paid to protection against harmful rays
is astonishing. A vontilation appliance is available (magnetic and electric)
but appears to be little used.

The workshops for the construction and testing of injector appliances are
equipped with relatively simple appliances for precision work and testing, the
majority of which would appear to have been made at the works. They neverthe-
less produced satisfuctory results by virtue of the good workmeaship in their
manufacture. The cleanliness and tidiness in rooms where work was beinz carried
out was exemplary.

During the inspection of the workshops and in the ensuing discussions with
the works Director, various questions were acalt with.

Indirect cooling is also employed at the RUSSKI-LIESEL works -~ as and when
required - for both tyres of engines under construction. The requisite pumps
ars then, in the case ol type D 30/50, attached to the engine itself. The heat
cxchanger is installed separately.

As far as power transmission to the propeller is concerned, Soviet special-
ists share the views at present held in GERMANY, i.e. that indirec%t transmission
by means of gears or electricity is advantagecus for vessels without machinery
casing, i.e. in ships vhere profitable use can be made of the space. Ships where
a casing is portable arc fitted to advantage with main engines directly coupled
with the screw. In the meantime, therc are slow running main motors in the Sovic-
Union but these are only in process of development. A testing stand is under
construction at 2 large-scale works in the Soviet Union.

The RUSSKI-DIESEL Vorks is at pains to keep deliveries of engine plant as
low as possible. Screws, shafts etc do not accompany deliveriss. Air bottles,
ready for installing, are drawn from outside sources. Spare parts are delivered
together with the engine, in accordance with the provisions of the Sea liegister
and subsequently as ordered for overhaulinz.

The erection of engine plant takes place under supervision,in thue Soviet
Union, of the worke' fitters. Erection work abroad is always carried out by a
works' own fitters.

Diesel generators, for use as auxiliary units in ships' or in stationary
installations, arc always dellvered without a base (according to particulars
suppliod bty the works director). This does not, however, seem to be quite true
as the base of a unit on which work was being done was to be seen in the shed
turning out engines D 30/50. The workmanship was, however, relatively primitive
with little ovidence of any considerable experience.

The works maintairs its own designing office. There is no centralised
designing office for Diesel enzines in the Soviet Union. The Dicsel Institute
in LENINGLIAD carrics out, in the main, only rescarch work. The designing office
formorly available at the Institute was closed some six months azo, odds and ends
only being now available. The remaining works constructing Diescl enzines in
the Soviet Union also have their own designing officcs and, in some instanocos,
their own rescarch centres.

Tho works co-operate on a number of points with the Diesel Institute in
LENINGRAD, the DAUMANN Institute in MOSCOW and with the Technological Institute eotc.

In the case of rescarch and development work (not continuityof development
as stimulatcd by the works itself) the theme direotive is given by tho Ministry

SECRET
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who also work on same in conjunction with the Institutes of MOSCOW and
LENINGRAD, tho Academy of Science and with spacialist laboratories stc.
Necessary experiments arc carried out at the works or at the Institutos,
with the Govornment attending to the financial side. B

There is no basis for rcsearch at the works, where all oxporimental
components must be machined together with running production.- Tho resultant 25X1
clashing causes unavoidable inconvenience and interruption. 1

It is the hope of the works director that in view of the impossibility \
of expansion, the organisation will later operate as a special undorteking ‘
for tho construction of test pieces and for research work, The installation

could not then be maintained at its present sizc. Dovelopemont into a purely

ascembly and erection undertakin: has also boen foresecn.

A reduction in ihe power to weight ratio of the relatively hoavily con-
structed ongincs D 30/50 and 8 DR 43/61 by a reduction in the type of construc-
tion or by increasing the meen piston specd is - because allegedly unneccssary -
not contemplated or not considered practisable, without diminishing tho service
life of the engine and affecting its opcrational safety. Contrary to these
views of the Director, there are however efforts being made to increase consid-
erably tho power of the engine by permitting hiszher intormediate pressures with
or without the employmeat of turbo-charging.

Central Bureau for Standardisation

The contral Construction Dureau for Standardisation was founded in 1939.
Its structure is shewn on the attached plan. From this plan it can be scen
that the Burcau consists of the followingz depertmentss:

(a) Department for Motors (electrin).

Standardisation of ships' equipment is carried out here. Standardisation
of other electrical apparatus is, naturally, carried out by the electrical
industry.

(b) Department for ships! fittings and equiprment.
(c) Department for Production

This deparimont deals with general ships' norms. This department also co--
ordinates the work of the entire bureau.

(4) Departmont for specialised production

In this department the lists for the individual concerns are drawn up, on

the basis of the Central Construction Burecau's order lists. The nomencla-
ture in tho lists is first checked. Parts orderod, which are not normed,

can only be produced after special permission has becn obtained.

(e) Department for Standards and Drawinz

This is the central department for procurin; proouring literaturoc for the
factories.

(f) Experimental workshop
In this workshop experiments are carried out with test materials.

(g) Technological department

This department is in charge of checking technical details in drawings.
GOST norms are used for fittings and tolerances in all branches of
industry. There are, in addition, special standards for tho ship building
industry. Locally adopted standards have to be registered and approved.

In this Bureau, all deck machines are projected and constructed, inoluding
electrical equipment. Manufacture and testing is done in factories spec-
ially designed for this purpose. Representatives of the Dureau are, how-
ever, present during the manufacture and testing of deck machines.

Apart from the above-mentioned departments there arc alsos

(h) Department for Eleotrical Engincering

lere all items of equipment and auxiliary motors, exocept for the main
electric motors, are projected and constructed.

ek aValal al..l
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(1) Heat Exchanger Department

As in the case of the deck machinés mentioned ebove, the Burseun also
deals with the projection and construction of auxiliary generators
needed for producing steam.

The building and testing of these machines is, naturally, carried ou 25X1
elsewhore, under the suporvision of members of the Dureau.

Experimental work is financed bty the State. All standardising and
norm work is carried out on the basis of contracts. Thce mandator
(either the Central Construction Burcau or the Ministry) éivides the
cost up among the various projects.

Parspective and quarterly plans are worked out by the Dureau and have.
to be approved by the Ministry. It can happen that the Yearly Plan is
altered during the course of the yeax.

Projecting and construction work to be carried out is based. on similar
tasks already completcd, for the purposes of planning. Each task is
bound by a contract. )

Generally speaking, the Burecau does not pay its staff piece-work wages
hut good work is rewarded by the payment of bonuses. It can harren
that draughtsmen, who arc often engagzed on the same typc of job, are
paid piece-work rates. Donuses can be paid up to 1.5 times the monthly
wazes.

With regard to the use of direct or alternating current on ships, there
‘is no clear policy. It is, however, hoped in future to equip ships with
3-phaso alternating current.

It has been laid down that the sheet metel used for the hulls of ships

should be C1-1118-55 and for the other parts of ghips C1-1750-55. Mee-
surements are determined by GOST norms. For exarple, for ships' plates
10 mm thick there are 11 different len~ths from 4200 to 7000 mm and 1C

different breadths from 1400 to 2000 mm. It is possible to obtain from
the stecl mills speciaily cut plates at a higher price.

Hydraulic steering engines of 10, 20, 30, 45, 75 and 90 M/T have becn
developed by the Dureau for mass production. Some of thosc have alrcad;
beon produced. These engines are controlled from the bridge, either
electrically or hydraulically. They work at a hydraulic pressurc of

135 kg per cm?. They are powered by a sector unit and possess two pumps

Institute for Technolomy.

The Institute was founded in May 1948 and is concerncd mainly with the
development of technology in ship construction. The Institute has five main
depariments, as follows:

(a) The working out of methods of welding in shipbuilding;
(b) the assembling of ships;

(¢) matters of organisation;

(d) the technology of non-metallic materials;

(e) mechanisation in ship construction.

These five main departments are allied to corresponding laboratorics
in the Institute for Technology, the following research work being conducted
in the separate laboratories:

With (a) Shipbuilding-welding laboratory and research into anti-corrosion
methods; ’

(b) mechanical assembly, pipeline construction, electrical fitting-out
and ships! trials;

(¢) work organisation, general technology, norms in general, working
norms, interchange of knowledge and other matters;

(d) laboratory for dyes, moulded plastic compounds and wood, heat and
gound insulation materials;

(e) speciel shipyard installationé, compressed air and electrical tools,

..suniversal installa.tioxq,p‘ytnepqﬂe cutting, etc.
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Each main department and corresponding laboratory has a plan and its
ovn treatment of themes. The plan is directed to the Institute by tho 25X1
Ministry for tho Shipbuilding Industry, whorcas suggestions in connection

with work on the plan emanate from tho undortskings and the ZKBs. -All co- ;
workers of the Jnstitute maintain close contact and a lively exchangso of !
views with the undertakinge and the ZKBs.

The Instituto has two technical advisers, the first doaling with ques-
tions that arise in the fields of motallurgy and welding teochnique and the
second with goneral matters in connection with shipbuilding. Specialists
from the undertakings and the ZKDs are teken into consultation at moctings
of the technical advisers. These advisers also function in tho preparation
of plans whercby, of course, accounts of proof of good manogoment are at the
same time preparcd. The plan finally worked out is confirmed by the Ministry.

During the inspection of the Institute end the corresponding laboratories,
the following noteworthy details were established:

There was a demonstration of the building of ships'! sections, the weight of
the single scctions varying botween 50 and 90 tons. In tho case of now build-
ing, two difforont methods are employed - tho "island" method or tho "pyramid"
method (see illustrations attached).

In adjusting the line shaft boaring, dynamometers are fitted to the boaring
in the lino-shafting to regulate the strain of the plummer blocks, .and tho
adjustments are made in accordance with stresscs registored on tho tosting
stand. The strain on the bearing at any 3ziven time is shown on an indicator
fittod to ths top of tho dynamo. The indication accuracy of the dynamometer

is about 1%. Theso dynamometers are produced an six sizes (for further de-
tails seo. enclosurc).

Various methods of joining cable ends were then demonstrated on blackboards
and similarly, the omploymont of a deck covering of cement and caoutchouc.
According to statemonts by the Institute, stainless steel is used in propeller
manufacture. Current experience shews that propellers made of stainless steel
have a sorvico life of teil Jeats whereas according to particulars furnished by
the Institute, tho life of a "C" steel propeller approximates two ycars.

The employment of various anti-corrosion materials was domonstratod on other
blacktoards. The sheets arc first descaled by tho steel pyritcs process or bty
dipping in muriatic (hydroohloric) acid, after which they are paintod with
either a solution of phosphate or with varnish in white spirit. This protec-
tion prevents corrosion and lasts until graving. New varnishaes are being
tried out, o.3. "Immulsions" paint, which is dissolved in water and can bo
sprayed on, in enclosed arcas. As a substituto for red lead (minium), a now
paint (composition) produced from plastics (synthctic products) has becn dis-
covered which, according to the Institute, is 24 times morg durable than red
lecad and remains appliable up to & temperature of minus 25° (-25°).

Suitable coatings have also been developed for boiler and drinkin: water
compartments. A special coating for tankers is in courso of development and
is said to be soawater and oil resisting.

In the field of heat insulation, it is stated that the following arc useds
cork, "Vinidur", ligneous asbestos, ;lass fibre in mats, glass fibre soaked
in venol, sheets of old wool with 15% wood fibre and insect powder,
"Perkulit" (a kind of mica with asbestos fibre and a binding azent or agzgzlu-
tinant) and skimmed Venol-resin (very little affoctod by temperaturc).

According to statoments by the Institute, there is nothing favourable to
roport on "Piathorm". "Alfol" is only used on vertical surfaces in ordor
that dirty water which accurmlates can at once be run off. "Luffa", pressed
and soaked in PVC, is also employed. The above-mentioncd mica is rezarded
as the most promising for insulation of roons.

It was further emphasisod that glass fibre has evoryvhere been turned down
but is now returning to favour following improveuents which have been made.

In the laboratory for the development of welding rescarch ocquipmont, a mag-
netic defuctoscope, developed in the laboratory, was demonstrated. This
apparatus, vhich functions on magnotio principles and flashes a lamp or rings
a bell when this flow is intorrupted, is to be introduced for 100% tecsting

25X1
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of welded seams. It is considered that the apparatus will produce a marking
when passing over faulty wolding. The bection in question would then have
to be X-rayed. It can bae used on plates of 4 to 30 mm in thickness and passes
over the welded sears at a rate of between 2 and 5 metres/minute.

A supersonic apparatus, for probing into faults in plates of up' to 50 mm in 25X1 j
thickness, is in course of development. :
Tho laboratory for contact spot-welding and contact butt-welding, was equipped
with first class machinery. Butt-welding of tubing for ventilation ducts was |
demonstrated on stesl and aluminium sheets.. The use of comprossed air was ’
required in the case of spot welding. ;
In the moantimc, according to information given by the Institute for Ship-
building, 30% of ventilation ducts are manufactured steel and 70% from metal,
of which 60% arc shaped and 40% straight.
In the varnishes laboratory, the most varied rescarch work is boing carricd out
on.peinta which are proof azainst sea-fouling. The testinz of such coatings for
use in differirg waters and sea areas is, because of existing variations, ro-
coiving particular attention. The results of divers experiments on stccl plates,
moulded plastic compound, metals, porcelain, pottery and several kinds of wood,
were shown,
Anti-fouling paints developed at the Institute contain no quicksilver and shewed
adequate protoction against fouling in varying waters.
New paints requiring no solvent and suvitable for sections below the waterline
and inner arcas, are being developed. According to the Institute, tests carried
out on paints developed at TELTOW (EAST GERMANY), have proved unnatisfactory.
In one of the laboratories we were given a demonstration of sediment bath welding
(Schlackebadachaassung), whereby two 250 mm thick plates were welded together,
flat steel pieces of similar material being used as welding wire. The type of
flux depeads upon the material.
Contral Ggme and Qi Dureau, LENINGRAD.
: lapnih e 5

The Central a.nd“ B oau was fogd‘.’e% about 30 yoars
ago and has always been concerned with the > and of big
ships. To date, about 100 such projects have becn realised. Examples ares
(a) 1large wood carrying cargo vessel, 6200 tdw;
(b) motor vessels for ihe BALTIC and BLACK SEA, 7500 tdw;
(¢) large freight and passenger ship for the POLAR SEA;
(d) ships for the Hydrographic Service;
(e) ships for the ARCTIC;
(£) tho Ice Dreakor "J.W. STALIN";
() passenger vessel for the UKRAINE;
(nh) sea-going tugs.
Since the War, the following now projects have been realised:
(a) 10,000 ton tanker;
(v) Diesel carzo ship for dry caryo;
(c) steamship with cargo capacity of 10,000 tons;
(d) refrigerator ship;
(e) deep-freeze ship;
(£) 10,000 ton tanker;
(g) passenger ship for 250 persons.

As the scope of tho projects and experimental work grew larger, specialisa-
tion was introduced and, amongst other things, an Institute for Standardising
was founded. In this Bureau, as will be shewn later, mainly the projection and
construotion of ships' equipment is carricd out.

In the courso of tho years, a great deal of experience has beon zathered
in the field of projection and construction, so that ready-made projuoctions
and constructions can be given to SECRET
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I;iaiaon with the experimental stations, institutes, the W rescarch —fowing 25X1
centre and the shipyards is very close and good co-operation ensurce the
highest standard of work.

The structure of the Centralm Bureau is shewn on the

attached plan, from which it can be seen that the Bureau carries out pro-
Jocting and construction, j.e. the Bureau also prepares the blusprint.

There aro no construotion bureaux in the shipyards but only emall

oconstruotion departments whose job it is to deal with internal problems in
the yards.

The Central Construction Bureau appoints job constructors for the
various ships. After the biue prints have bLeen recoived at the yard, a
group of constructors, including the job constructor, is appointed to follow
up the building work and make any necessary alterations. The job construc*or
is the senior member of this group, appointed by the Central Construction

Burcau, and he is responsible for seeing that the ships are built according
to the blueprints.

Such groups consist of betwecn 5 and 10 members, according to the size

of tho project. Any alterations which may be made to the blueprint plan are
paid for in the following manners:

(a) 4in cases where the alteration is caused by a fault in the construction
or when bad workmanship can be proved, the cost is borne by the con-
struoctor or group;

(v) in other cascs by the Central Ccnstruction Bureau;

(c) should the oustomer ask for alterations tuv be made to the approved pro-
jeot, he then carries the costs. This also applies when the altcration
is an improvement on the original cons*ruction.

Before work on an order starts, the scientific and other problems in-
volved in the building of tho projected ship are discussed and inspcoted by
tho various institutes. It is only then that the various stages of work are
decided upon and agrecd by the customer. The ordcr is then passed by the
Ministry to the Central Construction Burecau for the projection and designing.

Before final rubber-stemping of the project, a further inspection of various
stages is however made.

Before final rubtcr-stamping of the project. a further inspection of
various stages i3 however made.

As the shipyard which is to do the building is often known beforehand
"for the certain projects, arrangements can be made for construction to be

carried ocut bearing in mind the’type of technological equipment available
at the shipyard.

For straightforward orders it can be said that 2 years are necessary
to complete the building of a 10,000 ton tanker prototype ship. This period
is reckoned from the very start of the projection and includes 4-5 months
for the technical project and 6-~8 months for tho designing.

All ordering of material for the prototype ship i3 only undertaken by
the shipyard after the project has been agreed by the Ministry. DBasically,
the technical project is produced without any specifications for materials.
These specifications are only undertaken by the Central Construction Bureau
after the azreement has been obtained from the Ministry. These specifica-
tions are used by the shipyard when ordering the necessary materials.

The above method of projeotion and designing was decided upon after bad
experiences had occurred using the former method of work. Formerly the
following sequence was used:

(a) The Mercantile Marine fleot passed an appropriate order to tho Central
Construction Dureau. Lp

(v) The project was then examined by the Central %

(o) From this examination there followed the forming of a basic plan for
the project, the choioce of engines eto.

(4) Work on the order then started.

25X1
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(e) Initial plans, followed by the technical plans, were then formed by
closo co-opuration between the customer and the Central Construction 25X1

Office. The technical plans became the basis for the contract for
the building of the ship.

(£) Construotion was then carried out on the basis of the agreed technical
plan.

This sequence of working was very time-wasting. Nowadays no initial
plan is made dbut, as stated above, work commences immediately upon tho tech-
nical plan after thorough examination of all scientific and other problems., i
Dy the new method it is possible to prepare complete plens for a project in A
6-9 months. Through those new measures, the Central Construction Bureau

carries tho complete responsibility for the making of plans for the whole
shipbuilding industry.

During projection, the all-gmbracing norm standards operating in the
USSR are used as followss

(a) GOST standards which are binding for the whole industry.
(b) Tho material standards norms for shipbuilding.
(¢) The norm for cooling of pipes for shipbuilding.

(d) Norms for the Central Construction Office such as "eatahlishmont of
types of insulation" etc.

The corresponding literature cn the above-named norms is easily obtain-
able as is that for internal works norms. In addition, the following rogu-
lations are taken into account when projecting:

(a) Regulations of the Sea Register. Blueprints are made undar thec control
of a Sea Register inspector and are passed by him.

(b) Speciel regulations for sanitary arrangements and use of water.
(¢) Regulations for fire protection and equipment.

(d) Rezulations of the LONDON Convention, 1953.

(e) Regulations for the handling of bilge,

(¢) Trade Union requirements.

(3) Regulations of the Ministry of the Mercantile Fleet or Pool.
(h) Regulations concerning the taking-on of provisions at sea.

(i) Harbour regulations.

(3) Regulations for loading/quay installations. Here it must be mentioned
for instance that in the waters of the FAR. EAST,ships must be moorcd
to the quay at the sterm,which accounts for the fitting of reinforced
mooring facilities in the sternm.

(k) Technical delivery instructions and determination of rules for super-
vision of engine installationa.

Decause of the number of regulations which must be followed, frecdom
in projection is strictly limited.

Tochnologically, all projects are agreced taking into account the char-
actoristics of the shipyard involved.

For tho construction of the ship's body, 2 types of steel are used.

(a) Carbon stecl (special attention must be paid during welding against
possible loss of carbon content and change in impaot value. Carbon
steol is little used as thick plating.)

(b) Alloyed steels by using this type 'of steel it is possible to lower
the woight of the ship.

For ship's frame profiles, unsymmetrical ridge steel is mainly used.
For instance, the superstructure is made of alleyed steol.

For insulation the following is usedt

25X1
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Basically, the technology is worked in with the technical plan whereby 25X1
the number of ships to be built is taken into consideration. Thc technology
followed by the Central Construction Office Offico is divided as follows:

(a) The division of tho ship into single socotions, combined scotions and
portions.

(b) Complotion date plan with graph of progress.

(¢) Scheme for a methodical production. \
(d) Welding methods.

(e) Spocial technological processes.

(f) Computation of the costs of the ship.

Ono goined the impression that even if the projection and desisming
took place in construction offices in the shipyards themselves, it would
still be neccssary to have a central office to deal with perspective pro-
jection. In this manner, shipbuilding as a whole would be kept on clear
lines.

In addition to the Contral Construction Office scen by the delegation
in LENINGRAD, other ccntral construction offices exist in the Soviet Union
for shipbuilding as follows:

(a) For freight and passenger ships in LENINGRAD and NIKOLAYEV.
(t) For fishiny vossels.

(¢) For ships for inland waterways.

(d) For technical ships.

The sphere of technical projects corrcsponds approximately to that
existing in our own offices in the DDR.

An important point is that during constructional planning, the parts
1ists arc produced separately from the blueprints. This is to be recommended
in case numerous copies of the same lists are required for the technological
processing. .

One copy of all the documents appertaining to a ship is handcd over on
delivery. (With completely new type ships, 2 copics of givon.)

For costing purposes, the price for projection is estimated at 1 to
1.5% of the total ship's price and the construction planniny at 5 to 6%.

The control of constructional time is attained throush continuous
checking of the time/work plans of scction heads and the ourrent rogistra-
tion of materials uscd.

The testinz and examininz of blucprints in the Central Construction
Office is done by the section hcads. A quality control has not proved
worthwhile.

Durinz work upon a project, representatives of the customors and thoe
Sea Register are in attendance at the Central Construction Office, in order
to put forward their wishes and demands in good time.

The constructional group from the shipyard involved take part'in the
sea trials of a ship uron completion. The handover of a ship takes place
during the sca trials in the presence of the quality control, the building
cortrol and the customer. At the delivery of a prototype ship, the head of

j i ent.
_ the projoct is also presen 4 vane Sckco\

LENINGRAD Shipbuildinz Instituto (Tochnicnl &RIR®) .

This inatitute is itho training centre for technical engineoring per-
gonnel. Since 1930, it has been an independent shipbuilding institute,
training engzincers for the following branches of the profossion:

(a) Shipbuilding, planning and dcsigning.
(b) Machinery construction, designing and ships' installations.

(c) Engineers of the Faculty of Economics and factory administration.

25X1
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(d), Progressive additional training as shipbuilders and machinery constructors,
through the University evening sessions. 25X1

In this connection a special plan has boen formulated which prosupposes
practical training and places special cmphasis on the thooretical sidc.

In addition to the good report, candidates for the Institute must have had

two years' practical exporience in a factory - three yoars in the casc of )
technicians.

The training of engincors takes 5% yrs where attendance at the Univer-
sity is during the day and 6 yrs for the eveninjy faculty.

A Faculty of Shipbuilding has been get up at the Polytechnic Institute
in NIKOLAYEV and REVAL.

The Ministry for Wator Traffic and Inland Shipping has some navigation
traininy centres and tochnical colleges under its jurisdiction.

Tho ocurricula, to a large degree, cover training for works employment.
After the sixth tcrm, the students enter a works and thero recoive training.
in shipbuilding. After completion of the eighth term, they under;o a more
intensively spocialised training and are furthermorc required to spond somo
time at sea. They finally leave the university as cortified engineers end
hirhly qualified technicians and as such are absorbed in industry.

There ore at present 13 students’ from EAST GERMANY at the Institute.
The followin:y are usually required of enzineers aining at a diploma:
(a) The formulation of a project (plan):
(b) Work at a model basin.

It is not as a rule a question of purely educational projects but of actual
probloms set by industry which will subsequently materialise. The traininz’
of engincer cconomists is regarded as bein3 particularly important. Thay arc
allotted to the following departments to acquire practical experiunce:

Designing office.
Opcrational.

Works Planning.

The econcmics of planning.
Administrative planning.
Director of labour.

Wases and work section.
Commercial director.

The advantage here is that they not only become fully conversant with the
administretive side but become conversant with shipbuilding in addition.

Machine construction enginsers are given a thoroush insisht inte the olec-
trical encineoring aspect of shipbuilding. Electrical enzineers for ship-
pint arc trained at special institutes.

There are 40 professorial chairs - technical and genoral - at the
Institute, with numecrous laboratories and workshops available to the dif-
ferent sections. The Institute's own model basin for educational and
research work is 36 meters in length, enabling students in this special
field to acquire a first class training.

All those studying are scholarship holdcrs, the amount of which is
in eccordance with their needs and their efforts. Extra mural studcents
are accommodated in toarding schools.

4 visit was to be paid to the further gections of the Institute but
as they are very oxtensive and fitted out with a great variety of equipment
it was only possible to mention some. o

(a) The library of the Institute comprises 200,000 volumes and addition-
ally all trade and technical journals covering branches in which
training is given are avai e.

(v) Laboratory for testingfmaterials

Here there is available a great variety of equipment for the testing
of material. There is eigéisfnt of many differcent types from a
CF
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machine for broaking-tests to one for detecting signs of fatigue.

At the time of the visit tests were being carried out to detect signs 25X1
of fatigue on welding seams. It wQs proved that welding scams could :
stand a bending strain of 14<kg/mm . In addition, welding points of
titanium and copper were being given tests under various loads.

Paraffin mixed with vaseline is now used as grease material for launch-
ings. Organic greasc is no longer usod. The necessary consistency is
worked out beforchand. The laboratory director stated that in JAPAN,
gteel ball bearinzs are in use in launchings.

(o) Modol Dasin HNENENNES) l

The Institutc has a model basin at its disposal moasuring 30 m long,
5,5 m wide and 3 m deep. It is in the main used for experiments for
the oducation of students and also at times for research purposes.

The nocessary models arc made in the workshops. Tests in propulsion
are also carried out.

Colleagues of the institute rememberod the visit in Fob 1957 of
Colleasuc HENSCHKE that had been so profitable.

(d) Welding Iaboratory.

All machinery and appliances of the most modern developmont are avail-
able. The students are able to try out and get to know all appliances
from gas welding to automatic welding. The institute can carry out
contract welding on shafts up to a diameter of 60 mm.

(e) Laboratory for Diesel enzines

The laboratory is located in the Hochschule together with that of steam
engines and steam boilers. At the time of the visit, alterations worc
in progress whereby a large steam engine of a later type, together with
the necessary boiler was to be jnstalled. The laboratory space was full
of building materials so that work was at a standstill.

For the Diesel laboratory itself, a relatively small space was available.
Compared with other labs such as the electro technical, which looks as
if it has several sets, the Diesel lab gives the imprescion of a real
experimental ship. A£11 engines available (very fow unfortunately) were
ready or being got rcedy for usc.

The laboratory's main task at present is to clcar up the proportion of
load of two and four-stroked engines and rescarch into thc lessening of
air intake without endangering the safety of the enginc.

For test purposes the following is available:

(2) A quick running, four-stroke engine of the American firm DUDA, working
on the LANOVA principle, for experiments dealing with air intake.

(b) An experimental BUCKAU-WOLF DZ 128 engine on which at the timc an
aspirant of the firm RUSKI-DIESEL was carrying out load trials with

two intor-connected blast machines. 56009” /” : Prcsmf'O/'wsse,,,A/e
(c) A snua.lleri two-stroke enzine with crankcase (at A—— ‘

(@) z:cweﬂ-g M ?

A small 2-stroke opposed piston ensine of the firm JUNKERS (m
expcriments) . :

Sc&quen ing
(o) An American two-gtroke GMC gngine with longitudinal _.é

(£) An MWM Diesel RH 43 S with *13 fororumer of tho DDR Typ: 6 KVD 43
boing made in ROSTOCK).

The Centrasl Diesel engine Institute, LENINGRAD (Director FADIN)

Tho institute has no buildings of its own, the main sections, together
with othor institutes being accommodated in a somewhat old establishment in
the city centre, not far from the MOSCOW railway station. The available
arca for working is, in all, 1000 m<, work being carried out in shops under
vary cramped conditions. Working conditions are somewhat better in a block
of buildings ncar the city limits, some 6 km from tho administration. It is

SFCRFET
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here a question of an old railway station for horse-drawn traffio, covering 255)(1
s working area of 3000 m® and recently placed at the exolusive disposel of

the Institute. According, hewever, to Diresotor FADIN, at lcast 8000 o in
all are required for the present volume of work.

-

The Institute was inaugureted more than 30 yrs ago. It originated from
a small group of engineers and scientists who, during the first World War,
were occupied on a number of developments on bchalf of the Army. There are
at present some 300 people working at the LENINGRAD Institute, half of whom !
belong to tho tochnical engineering personnol, the majority of tho tochnicians
oonsisting of specialists who have baeen practicing at the Instituto for many
years. Over a hundred members of the intelligentsia are said to bo able to
shew ton or more years of practice in their profession. '

Partly in tho contre of the oity and partly on tho outskirts, the
Instituto has at its disposal a somewhat small designing officc, extensive
testing shops, a wholo series of special laboratories covering thc most
varioed spheres of work and a small model building workshop.

The designing office is primarily devoted to the development of basically
new test models which arc subsequently subjeoted to meticulous testing in the
tosting shops. At the time of the visit they wore busy with an engine of 25 hp
cylinder performance by 750 rcvs/min. It has a bore of 180 mm and & piston
stroke of 220 mm and operates by injection into a whirl chamber. The initial
trials could be observed in the testing shops. It was stated that the results,
as far as fuel consumption is concerned, were satisfactory.

Additional to engines, exhaust-zas turbo-supcrchargers in various sizes
and a variety of types, are being developed at the Institute. . multi-cylinder
two-stroke opposed-piston engine (twin-shaft enzine) with about 150-170 mm
bore and 2 x approx 180-20C mm piston stroke, was of particular intercst.
Nominal engine speed, n = 1500 revs/min. Intensive, fundamental rosearch is
being made into one cylinder and nulti-cylinder enjzines, whore work is being
carried out on €3NS, pressurc chargins and prossure supor-charging of two-
stroke engines , ‘2?p252¥1/f3ﬂ

In experiments at the t esting shops measurements of all kinds and on an
extensive scale, are being carried out with oscillographs, in which connection
two centrzl measuring installations are available, each provided with a
'nine-trace! oscillograph, made by SIEMENS. Special transmitters for
measurements, with a very high degroc of opcrational reliability and which do
not require changing during testings of long duretion, were being developed
by the Institute.

A special laboratory with its own testing centre is busy on the
development of gas-engines - according to the "OTTO" as well as tho "Diescl"
gas method - for the most varied types of ges, c.g.s ges in cylindcrs, coal
gas, naturel gas, producer (genurator) gas, etc. :

Another special laboratory is working on tho elucidation of noise
development in motors, and on noise control. It is in relatively primitive
accommodation, insulated against sound, but novertheless sbundantly oquipped
with noise detcotion and measuring appliances (partly of English and partly
of Germen origin).

A furthor laboratory, also provided with its own testing shop, is
occupied on questions of remote control; of special interest ot the moment
is the remote control of the number of revolutions of multi-cngine
installations in ships with Diesel-electric propulsion, by the employmont
of three-phase (alterncting) currcnt. By this methed tho numboer of
revolutions of the main gonerators must, as is well known, be reogulatod
according to the speed of thc ship. Special governors with servo-motors
(detached with drive from the generator shaft), and which catch the speed
governor (adjustablo from O to 6%) of the engines, have been satisfaotorily
developed. Thoy are being built for electrical, olectric-hydraulic and
pneumatic operation. One of the governors (specially selected) works as
“"pacemaker". o

A laboratory, with equipment for the imitation of working conditions,

| 25X1
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is occupied with questions of roumote supervision. TPovelopment here was
taking place, according to rcspuctive requiroments or working oconditions, 25X1
on a wholo sories of moasuring appliances and complete moasuring
installations for tronsmi%ting signals end giving measurable values. The
work of this laboratory became necessary, bocause of neglect in this sphoro |
of activity on the part of the meoasuring appliances industry essentially
responsible, i.o. through a state of affairs which is also noticable in East i
Germany. The appliances developed are almost exclusively fitted with normal !
(constructional) elements of the measuring appliances industry or department
of sound technique. Temperature regulators for cooling-water, and valves
with pneumatic servo-motors for remote control, were also being developed at
this laboratory.

A leboratory dealing with injcctors, is conducting resoarch into engine-
priming procedure and tho duvelopment of injector pumps and injection nozzlos.
It is relatively well equipped with testing stands of the most varied types
for investigating injection procedurc, jot improvemont, ote. A smallish,
one-cylinder pump with rotary drive (distributor pump) is at present in course
of development. At the LENINGRA® Institute, three laboratories are working
on the further developmont of measuring techniquo as applied to Divsel-engine
construction. The first laboratory's work consists of the precise determinetion
of pressurcs and temperatures. A series of tronsmitters with various ranges
of measurcment (various methods) was being developed for the moasuring of
pressure courses. The piston tomperatures of running engines are determined
by means of thermo-clements in the head of tho piston. Measuremont
transmission (Uebertragung) follows by the eclosing of contacts in the lower
dead centre, wheroby errors in measuremcnt are adjusted by & special
switching system.

The second laboratory for measurcment technique, is occupied with the
measuring of changes of length. Together with a range of transmitters
\ (capacity transmitters) for maximum changes up to 30 mm., appliances for

5?*1“11/)536u%? measuring with chorts arc being specially developed.

Amongst thuse, a portable appliance for, tonso-metric measuring, consisting
" of 2 x 3 measuring units and a generator componcnt with dimensions of about

60 x 50 x 25 cm. could be of particular interest. Rotating current
collectors with mercury contacts are in course of developmunt for transmission
of the measurement values of shafts. The measuroment values of components
with reciprocating motion are transmitted by means of hawsers. The
arrengement as demonstrated had already been in operation for over 40 hours
by revolutions of n = 1500 Revs/hin. in an engine with 170 mm strokc.

The work of the third measurement-technique laboratory, is the
measurement of wear and tear, mainly through the medium of radio-active
isotopes. A special testing room (suitable for smaller type engines) adjoins
the laboratory, The increasc in radioactivity of lubricating oil through
the friction of radio-activated working parts is mcasured. Efforts are
being made to increase the sensitiveness of the measuring instruments, in
order that, by using weak beams, it will be possible to work with a minimum
of anti-ray protecction messures. It was rcported that, with the available
equipment, a whole serics of reactions -~ e.g. the course of woar and tear
by using heavy oil, the effuct of cool water temperatures or of cold starting -
were within a very short time authentically explaincd.

A further, well equipped and ex*ensive laboratory is busy on research
into lubricants and power fuels - chemical as well as physical, Testing
ronms with spccial test motors are available in the laboratory. A workshop
adjoins the Institute, not very large but abundantly equipped with universal
machines, and with well trained pcrsonnel at its disposal. Almost all
components necessary for cxperimental work, including complete onec-cylinder
test-engines and turboe-suporchargers arc made here.

It can, generally speaking, be affirmed that the Central Diesel
Institute in LENINGRAD, which apparently cooperates with the 18 Diesel engine
oonstruction works in the SOVIET UNION, is quslified to make noteworthy

contributions to the development of the, in some respeots, still weak
fleh ol alal ale al
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work of engine construction in thoe SOVIET UNIONs this applies from the 25X1
point of view of personncl as well as of equipment. Tho fundamontals of

engine construction and allied ficlds of operation are intensively studiod,
whoroas devolopment in the designing of new engines is rather the work of

the construction offices of the works themselves.

Additional to the LENINGRAD Institutc, the BAUMANN Institute in MOSCOW
under Professor TOLSTOW, is also engaged in rescarch work on reactioms,
particularly in relation to fast running engines. The field of oporation
of this latter Institute was, originally, the development of seroplanc piston
engines, but on the introduction of turbine and jet propulsion into

" aeronsutics, this development was considcrably curtailed or coased altoguthor.

A comprehcensive study of the Institutes for cngino construction and of

some of the leading engine works in the SOVIET UNION, would ba of the greatest
importance to EAST GERMANY.

KRYLOW - Institute LENINGRAD,

The KRYLOW Institute in LENINGRAD is a sciontific institute, that deals
particulerly with 21l theorcticel questions concerning shipbuilding. The
Institute has recoently been built and in effect constructional work is still
going on. ihe finsl completion of the Institute is planncd for 1959.

Apart from special installations, thc Institute also has a large number
of shipbuilding scientists. Theoretical end practical experiments are
carried out in all scientific ficlds dealing with shipbuilding, and tho
knowledge gonined is placed at the disposel of the industrial branch of
shipbuilding in the U.S.S.R. .

The :‘/ollowing installations were examined in the Institutcs-
Mode] Basin : :
a) YR for tugs.
JK,) S‘\"l° '!‘10’

This wsgioms onc of the lergest installutions fory testing -
in the world. The large testing basin is 672 m. long, 15 m vAde and 7 m.
deep (i.c. depth of water). e, Blengigcta, oxtend this basin to 1350 metres
in length. Two oSHNNENINERE LM ETUENG IR
be driven at a speed of 10 metrcs a

K R Tadisaunaniss. ire cvailable and ctn
second or 20 metros a sacond.
'-

For emme tests the Institute possesscs a further testing basin E
with & varizble depth of wator. This is 232 m. long, and 16 m. wide. A4 Cattags
asigon, with = spced of 6 metres a scoond is used for-vellliimgs on this
stretch. TORing 1es?$

b) Cavitation laboratory. L‘«W ,

Two cavitation laboratories were examined - one for the examination
of propellors up to a diasmeter of 250 mm. and the second for propellors up to
500 mm in diameter.

It was stated by the Head of the laboratory that a special
laboratory exists for the observation of the sea-worthiness of ships. For
this purpose they have a basin 200 m. long, 70 m. wide, and a depth of 5 m.
The models that are used for the experiments are remote controlled. The
besin is equimﬁ% witE all spocial installations, which make it possible to
asoertain the offect, wave formation, bow wave formation, pitching
movement, rz:li movement, and listing movement.

c) S.wu_@ﬂ___mw-

In this laboratory there is a tension tosting machine for 500 ton
and one for 300 ton tractive - compression pewer. In addition thore are 2
machines each for 400 tons pulsating loading tests, a SN

£or 600 tonp, load with a platform 4 metres wide and 2.5 metres high,25x1
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- : é%r‘Ahaasib 1N aF:th:SS CJ&S*?/‘uJéUW%
@ having a removable middle section tofallow/em 25X1
o"g/ to bo ocarried out. Adjoining there|is also a laboratory for optioal ,

tonsion and vibration experiments,)” Among the measuring instruments there 1\,

Y":\“ MW The valuas measured by this instrument ’

g‘, are shown By an amplifier on various osoillating graphs. K

e < osci/logtar i
(q\’ \\&0 " Optiocal tension tests on individual parts made to scale, such as ‘
W

deck seotions for hatohos, .whole bulkhoads and so on, make possible the' Vet ,A"Z

ascertainment of the W{ﬂg allow thoir pmsswess to be . - /7774

determined, The models are made from plexiglass, and the Mne-dvlz‘mq

factors arc used tow. and ‘

LrersFprmn +he observahions (ndp Corresondm Valuesin stee/
There are furthermore in the Institute special departments for the

carrying out of different typos of spoeial caloulations from which can be

worked out corresponding norms, as also formula for stability, vibration,

the most favourable ship's shapes and propellor dimonsions, adjustable sorews,

Jots and so on.

We were also shown an explosion tank used to investigate underwator
explosions. Tho explosions were photographed with a ocinoeamora capablo of
taking 200,000 photos per second.

PAAW"L“"OM‘ cetylens outting Automrton M D F X S.

Pictures No. 1 and 2.

Tho Automaton is dosigned for the flame-cutting of scctions Po any
shape required, from sheet stecl. The cutting is cerried out in accordance
with diagrams scale 1310. The diagrams are prepared in Indian ink on firm
drawing paper. The drawing, which can be done by any undertaking, raiscs no
difficulties. Presupposing a diagram of suitable quality, the automaton
guarantees a degree of accuracy in cutting, not lower than that obtained by
the employment of an oxy-acetylene flame-cutting copy machine. The nain
control of tho sutomaton is connceoted to jthe operative mechanism by cable
only, making it possible to jnstal the mein controls in a separate room, with
the mechanisr erected in a workshop or in steel depot under a roof. In
such eircumstances contact is maintained betwéen the worker servicing the
main control and the worker operating the outting machine by audiblc and
light signals. ‘

Eleotrical prineiples and Rudimonts of the Automaton M D F K S

ou Control-winding (Steucrungswicklung) of the electro-mechanical
amplifier.
R Rheostat for speed.
EMU Elcetro-mochanical amplifier.
BS Rotating-fieldepreceiver.
sL Feed-motor (enéine) for the operative mechonism.
B) Rotating-field tranasmitter.
FE Photo-element.
FKU Photostat-head.
08 Potentiometer for speed changing.

During periods of operation, the automaton is serviced by two workers, under
normel working conditions.

The employment of D F K 8 sutomatons, in place of oxy-acetylene
cuttimg-machines operating by means of a copying appliance, results in
considerable eeonomy through the abolition of the copying appliance, the
freeing of production space ctherwise used for storing sesmide, reduction in
the use of lifting appliances and transport otherwise fccessary for the

SFCRET Jarterns
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removing of copying stenoils, and tho lessening of drawing loft work.

| 25X1
Tochnieal Data

Dimensions of the plates to be ocuts

Thickness « . « + « &
Width ¢ ¢« ¢ ¢« ¢ ¢ o &
Ier'gth L ] . - : L] . L] .
Flame~cutting speed . . .
Movoment speed of the flame-cutter o o o s o o

Field of vortical movement of the flame-cutter

. 4 - 100 mm

. up to 2000 mm

. up to 9500 mm

. up to 0.7 mn/min

e o e o
o o o o
o o o o
¢ o o o
a s o o
e o o @
* o o & o

up to 1.0 mm/min
100 mm

e o & & o o
e ® 8 8 o o

Dimensions of tha operational section of the cutting table of the machines

Height ¢ ¢ o s o e s s o 600 mm
Width & ¢ ¢ ¢ ¢ ¢ ¢ « & 2155 mm
Iength . ¢+ ¢« ¢ ¢ ¢ ¢« o o 12000 mn
(3 sections of 4000 each) .

Dimensions of the operative mechanisms

Hoight & ¢« ¢ ¢ ¢ ¢ ¢ ¢ o & 1350 mm
Width ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o & 3190 mm
Longth (with 3 scotion

toble) .+ . . -+ . 13250 mm

Weight of the operative mechanism . . . . . . about 6100 kgr.
Pimensions of the main control apparntuss -

Hoight o ¢« ¢ ¢ ¢« ¢ ¢ o« ¢ » 1942 om
Width e o o ¢ o o o s o 13251:1!!1
Iength ¢ « ¢ ¢ ¢ ¢ ¢ ¢ o » 1975 mm

Weight of the main control apparatus . . . . about 900 kgr.
Potential power supply « + ¢ ¢« « « » « « « « 380 volts.

Power required, in k.watts . « « « « « « . o about 4,

Picture No, 3,

Machine 18 RA 1 is designed for the automatic flame-outting of
variously shaped sections from thick steel plate, in accordance with copy
stencils,

The finger of the electro-magnetic head pusses with rotating
movement along the gibs (guide fillets%nzf a stencil firmly affixed to the
mechine table. The oxy-acetylene cutter, accurately following the
movements of the electro-magnetic finger, carries out the cutting of the
plate la8id out on the cutting table.

The copy-stencils and the cutting table consist of sections, the
number of which, is determined by the length of the plates to be out,

On replacement of the copying-stencil plate (Tafel) by a copying
straight-edge (Lincal) and by fitting additional flame-cutters, the machine
ocan be exmployed for cutting out rectangular plates - or for outting thom into
atrips. Wheon it is a question of rectilinear cutting, the machine can be
used for bovelling the edges of the plate, to provide for a welded seam.
The machine is equipped with four ordinary pattern flame-cutters, and a
" 'floating! flame outter which automatically ensures a non-varying apace between
the nozzle and the upper surface of the plato ‘to be cuty this is of importanee
when cutting plates with wavy upper surface.
el oV al ol nle
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Tochnioal Data.
25X1

Jimensions of the plates to be cuts
Ehiomssoooooooo.-oo.oo.o-ooooo 4-1wm
Widtho..vooooooo.oaooo.>ac-~oco upt01600mm
Iﬂngth......................... unlimited
Cuttingspeedm/min ® ¢ 0 o & o 0 0 0 0 0 0 6 s 0 o ¢ o 0.12-0.7mm

Electro-magnetic head 1

Jiametor of the electro-magnetic fANZer .« « o o o o« o & 12 mm
Power of attraction of the magnet finger vis-a-vis
the copying stencils . . . ® ¢ o 5 o s o 0 0 4 s 0 o o 8-10 kg‘

Eleotromotor of the mognet-heads

Tm 000.'...0.'..00..'.'..... SL-57lk
Current o o o o 0 ottt e e e e e e e e e e e e e e Dircot.
voltago '.C.O..'Q‘l.".".ll..l... 24
POWEE o 6 ¢ 6 6 6 0 4t t e e e e e e et e e .. 95 KW
Number of revolutions - Revs/min « « « o o o o o o o o o 2200
Track width of the mobile section of the machine . . . . 1900 mm

Hoight of tables -
Copying tablo (Mochine table) v v o o o o o o o o o o 800 mm
Cutting 2ab1e & & ¢ v v ¢ v 4 4 4 b e b e e e ... 640 mm

Dimensions of the machines

Width ® & & & o s & & & 0+ & & 6 0 6 & & s & 6 6 o e e @ 5975 om
Height L] . L] L] L] L ] L] L] . . . ] . . . . L] . L] . L] - L] . L ] 2000 m
Length (2 86Ction t8D16) & v o o o v o o o o o o o o 0 o 8800 mm

Weight of the mobile scction of the machine .+ « « o o o . 346 kz.

Weight of the machine with tables to two scctions . . . . 3240 kg.

Picture No, 4.

Machine for flame cutting 2 RA-M

The machine 2 RA-M is transportable and designed for cutting
sections out of strong, pre-delincutod stecl plates. Ructangular outting
is effocted by means of adjustablo guides ond circular cutting with tho cid
of a compusses contrivance (Zirkolvorrichtung).

The cutting-out of rings and strips can be accomplished when
working with two flame-outters, and additionolly by adjusting the flamo
cutter undor u corner the edges can be bevelled for welding purposus.

The machine is provided with a special contrivance for cutting a
shaft. The 2 RA-M differs from othor flame-cutters beocause of easier
operating and better manoouvrability. According to details furnished by
undertakings using machines type 2 RA, their flame-cutting oapacity ia tredble
thet of cutting by hand.

Teohnicel Data.

Dimensions of scotions to be cuts 25X1
Thicmass . L] L] L] L] ] . L] . Ll . L[] * . . . L] L] L] L ] L] L] L] 5 - 100 mm
Width - When cutting strips with 1 cutter . « « « + & unlimited
When outting strips with 2 cutters . . « « &« up to 1100 mm
hwth L] L] L] . L] . o L L] . L] . . . . L mlimited

CLADELT
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Cutting radius when using the Compasses-contrivance . . 400 - 1100 om
Highest angle of inclination of the flame-ocutter -

When edge"bevelling for Welding e 6 6 06 0 0 o o @ 0.0 4O: 25X1

When Outting off a ghaft o o ¢ o ¢« o 0 ¢ ¢ o o o o o 8v :
Iength Of thﬂ guide-seoticn ¢ o o o 0 ¢ 8 o ¢ o o o o 0 3000 mmn i
Number of g\lide-seotiona e ¢ 6 6 o o 6 o o 8 o o s 0 0 3 !
Speed of the flame-cutter in B/min o ¢ e e o 0 0 oo 0.15-08 4
Number of flame-cutters « « « ¢ o o e o o o s 8 o o o o 2

Eleotric motor of the transporting vehioles
Type . . . L] . L] . (] L) . L] . L] . . . . . . . . . L] L] SL 322 seriee
reversible.
Alternating
110

Current..-.-... .
voltm L] L L] L] . L] LN .
Capaocity in kilowatts . .
Number of revolutions Revs/min
Pimensions of machine in mm. . .

§ o o o

. 22

. 3600-4700

. 225 x 300 x 390
(width with bar 1200)

Weight of machine in kilogrs
with counter-weight « « « ¢ &«
without counter-weight . . .

Weight of guide seotion + « . .

e o o & o o & o o o 31.6
24.4
e o o o o s o ¢ e 2805

e o o
L]
.
.
.
.
.
.
.
3
.

Picture No. 5.

Pransportable flame-cuttinzg machines for cutting holes.

The machine is designed for the cutting of holes in cylindrieal and
conicel conteiners, bulkheads with curves and double bottoms. It can elso be
employed for cutting out flanzes and holes in cut plates and components‘

Holes can be cut in redial and tangenitel direction, to an accuracy of = 0.5 mm
The set includes an appliancescase with rectifier, and a current-reducin.y
transformer for supplying current to the flame-cutter feed-drive. '

Epployment of the machine instecd of e hand fleme-outter, precludes
damage to the opening and the subsequent work this entsils, thus oonsiderably
reducing the volume of work when cutting out openings.

Technical data.

Piameter of the holes to be cut o « « o ¢ o o o o 40-300 mm
Thickness of the plates « o o o ¢ « o o o o o o o 10-30 mm
Precision of the flame-cutting o « o « o« ¢ o o ¢ + 0.3 om
Angle of inclination of the flame-eatter . . . . t 45
Electric motor

S o o o o o o o o

SL-281 k

Capacity in kewatts o ¢ o o o o o o 0o 26
voltaum * . L] L] . . . . L] L] . L) . . . L[] 24
FOEAd o « o o o o o o o o o o o s o o o o Alterncting current

limensions'of the maochine « o ¢ ¢ o ¢ o o
Weight without appliances case and hoses
Overall welght o « o ¢ o o o o ¢ o o o o

3645 kg.
59 k3.

380 voltg o858t4%k090 mn

with

Picture No. 6.

Plent for the erection end automatic welding of T-girders STS~2~138.

The plent is designed for the erection and eleotrical two-gided
direct current-arc~UP~-welding of straight and curved P-crossection-girders
with a height of 60~600 mm and a width of 40-250 mn. It oan also be used
for the erection and welding of double~T-zirders with a height of
300-500 mm and a width of 250 mm.

SECRET
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The plant is meinly used for the welding on of members in the 25X 1
menufacture of stringers, deck beams, deck girders and other sections of
the hull structure of a ship. :

The propared seotions for the T-and double-T girders can bo of any \
length, although not less than 1500 mm. The simultaneous centring of the :
prepared sootions during the process of welding, and welding of both sides \
under the corner joint, proceed esutomatically.

Technical Pata.
dimensions of the T-girders to be weldeds

Thickness...................... 4-16m
Width.-.o...-.-.............‘. 40-250!2!!!

Wb
Thic mo B8 o ¢ 6 ¢ ¢ 6 ¢ ¢ 0 0 s ¢ o s 0 6 s e 0 e 0 4 - 16 mm
He ight 9.6 0 & @ o o 6 o 6 & e s ¢ & s s o e 0 s 0 60 - 600 m

Length of the T-girder . . . . s eee e ; e o o o 1500 mn and above

Lowest radius of curvature of the T-girder . . . . . 2200 mm

Welding speeds POSSibIC 4 o o o 4 s o o s 0 0 o s 30 ~90 metres/hour
most suitcble . 4 4 o s o o o o o 45 - 50 metres/hour

Diameter of the welding wire (rod) « « ¢ ¢« ¢ « o o« 2+ 3mn

Process speed of the welding wire « o ¢ o ¢ ¢ ¢ o o o 1l -4 metres/min

. ¢ o o o 20000 x 1300 x 2800 mm
Wedght o o o ¢ ¢ o o o ¢ o o o o o o o o o 0 o o oo 2475 kg.

Pimensions of the plant « o« o ¢ o ¢ ¢ o o &

Picturc No, 7.

Plant for the weldingz of round seams SKS - 1.

The plant is intended for the automatic direot current-erc-UP-
welding of ring-shaped angle seams in horizontal plane (welding-on of flanges,
wheels, end pieces to steel tubes, and bulkhead bushing). For the welding-on
of wheels, and end pieces to tubing, the plant is equipped with a set of
special appliances for holding the powder in case peroussive-scams show on a
vertical partition. During the welding process, the tube with the flenge (ring,
cdge, end-piece) asttached, is set up ond made fast and immovable in a three-
jaw chuck., The welding head movos automatically around the tube. Tho
switchinz-off of the rotating mechanism of the welding head, is automatic in
both end (final) positions. .

The employment of the plant gusrantees stable welding and increcges
the ratc of work. '

Technical Datn.

Diamoter of the tubes to be welded togethor ...
Thickness of the tubes « o ¢ ¢ ¢ ¢ « ¢ ¢ o« o @
length of the end-pieces to be welded on . . .
Strength of welding-current . . « « « ¢« ¢ o« ¢ &«
Welding speed (No. of revolutians of the table

40-350 mn

2.5 mm and upwards
up to 400 mm
350-500 Amps

0.4-4.0 Revs/min) 25 - 70 metres/hour
Manmeter of welding wire o o o 9 & 8 o o o o s o o @ 1.5 - 7.5 mm.
Timemsionss '

Diameter of the automaton « « o o « o o « o o o o« o 1200 mm
Hoight of the automaton « ¢ ¢ ¢ o« ¢ o ¢ ¢ ¢ o ¢ o & 1770 mm
Equipmentcase e o o o o o o o o o e o o o o o 500!1070x1135mm

Weightss
« o« o« approx. 500 kge.

mOfntjhmeanau;togf:gton. . SECRET o s+ o . . approx. 162 kgSf . 25X1
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Pioture No. 8. - | 25X1

. *  Transportable boring machine with electro-magnotio support.

This machine is intended for boring holes in base plates of
machinss, bed plates as well as for boring large parts end articles which
cennot be covered by stationary boring mechincs. The electro-magnetio
support allows it to fix the boring machine at the boring point reliably
and without additionel equipment., In order to bring 4irect curront in as
simplc a menner ua possible to the eloctro-magnet, it is intonded to taku
ocurrent from the welding machine trensformers tha* are gituated nearby.

Tho use of such machines does away with the need to use a lever
as is ocustomary with normsl prounatic boring mochinos. This considerably
lightons the work and allows boring to be carried out without the workman
needing o helper.

Technical Data.

Iargest diameter ihan can be DOXEd o o o o o o o o o » 2 TD

Groatost dopth than cun be bored « « o o o o o ¢ o o o 80 mm
Smallost interval botween the middle of the .

borer and the wall of the part or article . « « « & 50 mn
Horsopower of tho mOtOr o« ¢ o o ¢ o o ¢ o ¢ o0 v o 2.93
Afr cOnSUMPtiONn o s o 0 e v o s oo oo . . 1.9 w’/min.
Spindle rovolutions o « o o ¢ e e e e e e e o0 230 per min.
Direot currount for electro-magnets . « « o+ o o o ¢ o ¢ 60 vclts
Pimensions of tho machine o« « ¢ o s o o o o 0 0 o o o 180 x 300 x 435
Weight of the machine o+ ¢ ¢ o ¢ o o 0 o v o o - . o o 28 kg

Picture No. 9.

Transportable milliny machine SPP-1.

The mechino is dcsigned to work right to the very edpe of the
article, and indecd for tho sloping sides of right angled base plates of a
ghip's main ond euxiliory ungines. The maohine can be set up immodiately
alongside or even on the foundation that is to be milled, and mede firm with
bolts, specinl clemps, or by cloctricel tack welding.

The frames of the machine are chengeeble (3 sizcs lengthwiae) and
in addition it is possible to use 2 jointed frawmes. Machine SPF~1 is the-
madernisod nedel of the MT-196. The machine is more comfortable and
efficiont in use and can he used for & larger rango of work. .

Technical Data.
Sizes Upper surface dimonsions which can be used when the

machine is assembled
Widthuonﬁacoononn-o.ao.o. 575mm

Lengths
With frames 1500 om 1long .« « o o o o o o o 1100 mn
" " 2000 mm " W e e o o s s o s 1600 mn
" " 3200 " e o o s s o s s 2800 mm
" " 5200 mm e e e o o o o o o 4800 mm

The nucber of surfacus that oan be worked on when
4ho maching 18 86t UP « o o o o o o ¢ o o o o0 2 (on both sides of

tho frame)
Sids inclination to the surface to bo worked on up to 1 8 50
Diamter Of cutter e & o6 & o & 0 @ o o & o o 60 —75nm

4
100 - 140 - 200
120 mm 25X1

Spindle revs por MiN o o ¢ o o o o o o o ¢ o o
Vertical displaceuoent of the spindle . « + + &

CSECRET

Nuober of Morse cones of the spindle opening . .

e o @ o o
o o o o o
e & o o o
e » o o ®
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Feed (mechanical) mm/min

b) working longthwise « o o ¢« o o « ¢ ¢ s 0 0o 06 e 0 52&73

b) working longthwise, accelerated .+ « + « o + o« » o 354 & 500 25X1

bg working ornsawise .« 4 ¢ 4 ¢ ¢ 4 ¢ 0 s 0 s 00 e H50&T1 .
b) working orosswise, accolercted . « « &+ o « o o o o 345 & 485 ]

Electric motors ?
Output ® 6 & o ¢ o e 5 0 s e s e e s 8 e 0 e s e 1.7 KW )
Reva Por min & & 4 v ¢ 4 4 ¢ o 6 ¢ o o 0 o ¢+ o o o 1420

Dimensiong of the machine in mm,
With Frame longth 1500 mm * o e 4 s 0 o
" " " 2000 mn * o e s e e e o
" " n 3200 4 0 0 0 e s e
" " " 5200 mm (put together) .

Weight of the machine,

1500 x 1440 x 860
2000 x 1440 x 1045
3200 x 1440 x 1045
5200 x 1440 x 1045

|
With Frame length 1500 mm  « & « ¢ o o 5 o o o ..« o 682 kg,
" " n 2000 T & 4 « ¢ o o b e e o . .. 988 k3.
" " "O3200 B 4 e . v . e b e e . e . o 1322 kg.
" " " 5200 MR . . 0. . . . . . <. 1882 k3.

Picturo No. 10.

i
‘|
Pipc bending muchine STG-1.

The machinc is designed to bend pipes cold with a curve radius of
not less than 2.5 of the outside diarmeter.

The machine is driven by hend. The macnine is equipped with a set
of bending discs, guide-shoos and pins (pins nced only bo used for pipes that
arc more than 18 mn in diameter and less thon 2 rm thick).

By using this machine a high quality of pipe-bending can be
attained,
Tochnical Data.
Diameter of the pipc tobe bont & & ¢ ¢ ¢ ¢ o o ¢ ¢ 0o o 14 - 32 om

Length of the pipc tobe bent &+ & ¢ v v ¢ v ¢ o v o« « up to 4000 om
Bend rediuss

for pipes of 14 mm diemcter . . e e ot s s e e o e e 35 mm
" woow 17-18 pm " e v e e v e o e oo o 45 mm
" " "221’.‘)111 " e o o e ¢t o o+ s o e s o SSmm
" woon 24~28mm M e e e e e s s e s o e T0mm
g " v 32 mm " © o 8 % e ¢ 8 e 2 s e o s 90 mm
Dincnsions of the machine in M o ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o o o 1075 x 1685 x 5500
Woight of machine (without changonble ports) . . .. . ca. 200 k3.

N.B. The length of the pipe can be increased by lengthening the pins.
Pictura No, 11.
2ipe boddivy meehipe with hydraulic motor - STG=2,

This machine is intended to be wsed for bendin: pipes im “ka cold
stote. The small dimensions of the frams of thoe machine make .t possiblg to
bond pipes in different planes. The mochine is pedal-contrnlled, and heiw o
steady, Jradual speed control. Vhen the mechine is in use gauge pins wiria
rollers ar¢ brought into play - this makes it possible to bend pipes without
having previously greasvd the inner surfeces,

Tho withdrawal of the pin fron the bent part of tho pipo after the
bondinz rrocuss is comploted is effccted by the use of & special hydraulio
appliance. The mnachine is equipped with chengeable bending plates, gauge
pins and guidc shoss for pipes of verious dimensions and bend redii. It
can be handled by one workn&) (‘D],’.‘ i
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Tochnical Data.

Diamoter of the pipe to be bonts :
a Stucl L] . . » . . L] . * L] . . L L 32 - 76 m 25X1
b coppor and aluminium based alloys 32 -~ 105 mm
Radius of the bend of tho pipe « « + .+ & 70 5 250 ma
The lerzest angle of the bonding plate . 220
Revolutions of the bending plate per min 0 -1.25 .
(uniformly regulated,

Punp for hydraulic motors
TYDE o o o o o o « o s o o o LIF 35
Performance in litres per min

35 0
Prossure « o « o o o o o o o o up to 65 kg/em
Pump -~ electric motors

Output in KW .

. . * o o ses o o o . 4.5
Revs « s o s o o .
[ ]

. 950 -
Iimensicne of the machine without supportinzg bezams 1650 x 500 x 1140 &m
Woight of mechine with electric motor .+ . + . « & 1600 kg.

Picture No. 12.

Machins for the turning of ring;s onu overwinding of
flenzcs for pipas SP-20C.

The machine is desizmod for the turninz (reverse turning of the
feying surfzce, turning of the suter-diemeter and cevorse turning of the
reverse surfacc), of thrust washcrs on tute ends to form flensed-socket
connections, ond for the removal ¢f accumulated welding and soldering
meteriel in the aren behind the tube-washer.

The machine can 2130 be used for the reverse turninz of flange
upper-suxfaces, edges, and end-pieces welded on to tubes up to a dismter
of 200 mm. for which purpose the machine is equipped with interchangeable
vices (gripping contrivances).

Pipes with thrust-washers are centred and secured by means of
special interchangeadle splayed rripring appliances and vices, whereas
pipes with flanges, borders (edzes) and welded-on end-picces are gripped
Ly prismatic vices, The Plan-support of the machinoe has the following
feed mothodss

a) Side feceding by hand, operative at both sides indcpendent of
the rotation direction of the spindle, and a mechanical feowed
towurds the contre, only operative whon the spindle is
roteting.

b) Longitudinol feeding by hand, operative at both sides and
functioninz by mcving the poppet (footstock) with the aid of
a hand wiecl.

The constructicn of the two vices and the ,yrippiny devices, permits the
h:ldinz and sccuriny of tubes without straight secticns at the ends.

By usinz this mechine instead of the generally employed method of
filing, the quolity of work in forming flanges and washers on tubes is
inercesed, ond in the case of washursg there is resultant labour saving of

50/65%.
Technical Data.

Diamoter of tho parts to be processed o « . up to 200 mm
Size of the lonzitudinal feed o o o o ¢ o @ ] 120 mm
No. of spindle revs. Revs/mins
By the lst washer stege + o ¢ ¢ o o « & & 54, 69. 83
wow 2nd " " e s s s s s s e s 120, 154, 195
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Side feod of the turning tool (cutter) mm/hour . .

Eleotrical motor of the machinos
Power dn KW . v & . o 4 v 0 0 o o
Noe Of TOVE & ¢ ¢ o o o o ¢ « o »

Dimensions of the machine , . . . . .

Weight of the machine . . . . . . . .

Picture No, 13.

s o o o o

* o o o o

Tubs flanging machine.

The machine is designed for forming flarges
for elastic oonnections (rubber high pressure hosé??

The forming of flanges is effected by means

got into motion around a stationary fixed tube.

e & o o

0.5 25X1

1.0 (?)
930 rovs/min.

approx. 1070 kg.

on the ends of pipes

of 2 rollers (Rollen)

Ore roller is fitted to the

outaide of the tube, the other roller receiving automatic feed inside the tube,
The flange forms between the side-
surfaces of the rollers. The employment of the machine cnsurecs quick and

in the direction of the outside roller.

high quality beeding.

Technical Data.

Inside diameter of the tubes to be pro
Greatest thickness of pipe-walls . . .
No. of rovs. of the face plate . . .
Foed motion of tho pressure roller . .
Electro-motors

POWOT & 4 o v o v 0 0 o &

Revolutions . .. .. . .
Dimensions of the machine ., . . . .
Weight of the machine . . .

.
.
.
.

* e e o

Picture No. 14.
Machine for winding irsulation

e e o s

cessed .

e o o o

. .‘a\.

¢ o o o

tape around pipes.

The machine is designed for the insulating

pipes in workshops, with asbestos-maznes

The tape is run-off from e previously wound spool by
three rollers which centre the pipe. The pipc-ends

25 - 100 mm

205 mm

121,6 per minute
0»06()mm/hro

0,62 KW

1400 per min,

%28 % 470 x 640 mm
70 kg

of straight and curved

ium tape and asbestos flaky tape,

means of a disc with
ere held by two tubular

pillars provided with hinges. A spool-brake regulates tho tautness of the
tape., A cowl, connected to the workshop ventilator, is placed over the
By using the machine instead of
hand-winding, therc is a saving in labour of about 60% - 75%.

machine to suck off dust during winding.

Technical Data.

Diameter of the pipes to be insulated .

Thickness of the tape . . . . . . ..
. Number of revs. of the windinz disc .

Stock in meters of spooled tape , . .
Pipe-covering capacity of the machine
Electric motors
Powor in KXW . . . . .
Revs/min, . 4 . . ..
Dimensions of the machine
Weight of machine . . . .

¢ o o # o o
® > & e e o o

in metres/min

e o o
e o o o
* o o o
e e o o
® o o o
e o o o
s a2 o

(el alalal als .l

e o o o

25 - 125 mm
16 - 25 mm

|
|
650 x 1400 x 1600 mm \

.

40, 60 and 80 por/

minute
50 - 60
0.8 - 1.5

0.6

1410

910 x 1500 x 2100
360 kz.
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Picture No, 15.
Hydraulic Presses for treating pipes - PG 50 and PG 100 25X1

The presses are designed for working on pipes, e.g. bordering of
ripe ends in flanges or rings ??or loose flanges), reocutting of pipes and
of the seating (bearing surface) of flanges inoluding incising of paoking
grooves, bordering (edging) of pipes for loose flanges, tapering off and
widening of pipes for provisionel oonnections, fla ing of the pipe ends
for flexible connections (high-pressure rubber hoce), edging (flanging) of
sleeves made from pipe ends on to pipe-conduit "welded-on" points and
flanging of pipe-collars for pipe outlets., The presses oan also be
employed on other similar work requiring horizontal machining. The presses
are provided with an arraagement for the mechanical treatment of flanges on
pipes. The olamping of the Pipes, the bringing forwards and backwards of
the pressure piston and the thrust and re‘urn of the cutting and {urning-
gear is effected by means of hydraulic contrivances. The presses are
aquipped according to the wishes of the purchasery for edging, tapering
and widening and flengings the same applies to the inserts for the

olemping (chucking) conirivance.

Technical Data,

PG 50 2G 100
Maximum power of the main press (tona) 50 100
Longitudinel thrust in mm of the main press 475 350
Longitudinal speed of the main press mm/ming
in operation 700 700
on withdrawal 2300 2300
Diameter in mm of the sections to be
gripped (chucked)s
Pipes 22-155 28-300
Flanges and rings 56-195 -
No. of revs. of the face plate for the
turning contrivance Revs/mins 84, 112 & 84, 112 &
v 150 150
Thrust of the turning tools
Mechanical mm/hour 0.18 0.18
by hand b/1 Rev/min., mm
with stationary face-plote 7.65 765
With face-plate revolutions
nl =’ 84 4.2 402
" = 112 6.6 6.6
"3 = 150 7.5 745

Ficture No. 16.

Test stand for testinr the tightness of Ventilation Pipes and Ducts.

The test-stand is designed for testing the tightness of welded seams
on ventilation pipes. It consists of 2 bench with gripping contrivances, a
control desk, and a set of caulking caps, packing (jointing) and clamping
grips épipe turn-buckles). A fleonge of the pipe is pressed firmly to the
bench (on which a special rubber packing has been spreoad) by means of the
quick chucking contrivances., The other end of the ripe and its offshoots
are rendered impermeable by mecans of caps to which rubber caulking has been
affixed. Compressed air is passed into the pipe under test, through a
tuyere (Rohrstutzen) set up in the middle of the bench. Thore is a
regulating valve and a manometer at the control.desk for air-pressure
regulating. To ensure safety whilst testing, the compressed air mein-conduit
is provided with a safety valve. The employment of the test-stand considerably
facilitates and simplifies the process of testing.

CSECRET
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Technicel Date. 25X1

Dimensions of tho flango of rectangular ductss
lowost dimensions . . . . . ¢ . 4o v .. .. 135 x 206 mm
highest dimensions . . . . . .+ ¢ v s v s+ 350 x 790 mm

Number of reotangular €8PS « o v v o o o o o o o o o o o 9
DPiamter of the flanges of round pipess
lo‘ﬂest Y 0 & 0 0 ¢ e e+ 6 o 0 0 6 ¢ & s e s @ 106m
highest . ... ... 0.0 v vueeoee T760mm
Number of round raps o o o . . . ge s e e e e e 5
Testing pressure of the eir, ky/en® . .. ... . ... 0.2 (?)

Dimensions of the testing stand:

TADIE o v v o o v o v e b e e e h e e s . 600 x 2100 x 1550 mm
Control desk v v o o ¢ 4 ¢ o s o o s o o o o 195 x 205 x 250 mm
Weight in kilogr.s

TeDle o o o o o o o o ¢ v o 0 o o o s o o o o 280
Control desk & v o 4 o o v o o o o 0 o o o o 4.2

Picture No. 17.

Transportable, adjustable installation for
expanindg (beading) Loiler tubes.

The apparatus is designed for the expanding (beadinz) of tubes in
the drums/collectors of steam boilers. The compressed-air arransement, at one
end in the form of a lonz bar with motor and at the other end as angle-drive
with rolling appliance can, when secured tozether on e carriage, move in the
direction of the lonsitudinal exis of the drum/collector.

The two sections of the drive counterbalance each other, the hends
of the operator thus only heving to take the force of the feeding (wam)
device, The desizn of the installation provides uninpeded entry for the
roller-expanding (beading) of any perticuler tube in the drum/collector.

The notor is operated by remote control from the installation. The
enployment of the plan% considerably improves workinz conditions and increeses
output.

Technical Data.

Greatest diemeter of the tubos to be beaded o o o o o o o 57 mm
Number of revolutions of the beading apparatus,
Revs/mins running to right « « v 4 o ¢ o o » o 108
rumning toleft . . ¢ v v v v . .. 96
Type of ONZINO « o o ¢ o ¢ o o o o o ¢« o e o o s o » o « Reversidle piston
air-engine SMR-50.
HPoof engine . o v o o o o o o o o o o o o o s 0o 0600 2 :
No. of revs, of shaft, loaded, Revs/mint
running toright « . « . . . 4+ o . . 185
running to left . . . . . . 4. .. 165
Wedght dn kST 4 6 6 ¢ 6 ¢ o o o ¢ ¢ ¢ ¢ ¢« o o s o o o o 130

Ficturc No, 18.

_— s

Klectricel Erosion Plant TD 4-M.

The plent is desi;med for the cutting out of openinigs and surfaces
to any shepe by meoans of electrical crosion, to a depth/thickness of 10 mm
in hollow or solid meterial of eny oomposition.

The cutting is effected by electrioal dischorge, originating
between a speoial eleotrode tool and the upper surface of the work-picce.
The agent is watecr,

CECRET
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Technical Data.

Limit of the opening to be cut out e 0.0'e o-s ¢ s o o 10-180 gm

Dimensions of the WOTK-DP1€CEE & & o o o « v o o o o o o up to 400 mm 25X1
Depth/thickness of the OPONING ¢ o ¢ o ¢ o 4 o o o o+ s up to l0mm

POWer necessary « ¢ v v v 4 v e b 4 b e e vt e n ... 6KW ;
Current . & o 4 4 o v 0 00 . . . * ¢ e e e o s 4 s e s s clternating {

' 127/220 Volts. |
Dimersions of the plant « . 4 v 4 4 o o v o . . . e o« « 1723 x 640 x 740 mm
Woight Of the pICnt @ ® % 2 2 0+ s 0 s e e e o s ¢ oo o 575 k/.‘;s'

Picture No, 19,

Trensportable Apparatus for cutting with eloctric sparks Mo-4.

The apperatus is desized for the cutting-out of openinga,
cavities, slits and grooves in metals of 2ny hardness or strength by meens
of electric sparks. Metel removal from the surface of the blenk takes
place throush the medium of clectricel discharge, which orisinates between
a special elcctrode tool and the upper surfece of the umetal to be cut,
Weter is the usurl medium, but in cutting oponings of precise moagsurement ,
oil and kerosone are used.

The plant consists of & head for the automatic feedinz of the
electrode tool, an electric control desk and a vet for the working-medium
liquid. When transportinz or storing the machine, the vat serves as its
container.

Tho head is attached to a stand, the base of which serves for
Securing the metal to be cut. When working on larg: sections, the stand
together with the head, can be fixed to these dircct,.

Technicel Dete.

Moximum power required o o 4 4 4 0 . . . . . D B 4/
No. of machining methods . . . . . . . ¢+ e o s e e 4. 2

Current o & 4o v 4 4o 4 4 b 60w .. * s s s s e s e o4 Altornating

, 127/220 v
Rate of metal removnl, when mechininz with =2 brass-
electrode tool, cub.mm/minutes
Steel seotions ino0il . . v . . . ... ... .. . 40-60
" " in W&ter S 8 s s s s s e e e e e e o 50’50
HardBlloyinoil................. 10'30
Working 'hub! of the elcctrode ‘tool . . . . . e o s oo 80 mm

Dimensions:s

Head . . . 0 o v v o v ot vt e e ey e o o 600 x 340 mm
Control desk & v o v v v 0 v 0 v o v . . e o ¢ o« 380 x 210 x 300 mm
Weigzhts '
Head & v v v 6 v o o 0 v v w v e . e o - s e e 4475 k38,
Control desk o v v v v v 0 v v v v w v v v v .. 18.60 kis.
411-in weight of the epparatus . . . . . * e s 4 e e e e 39.40 k3s.

Picture No. 20.

Steel-pyrites (Kiea) centrifusal ins%allation for plate descalinz.

The plent is desizned for removing scale and rust from steel
plates. It consists of a chambur with centrifugel apperstus, elevator,
separator, consumption bunker, plete trengporting mechanism, control
mechanism for. the proportioning appliances, loading bunker, distribution
box, Ventilator, wind sifter and control platform. The arrangement of the
plant ensures even movement of the plate throuzh the chember, with
cleansing simulteneously on both sides and in its entire breadth through

25X1
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the automatic performance of all incidentel operations, such as :
separation and removel of used steel pyrites, removal of cleansing

residues, reintroduction of steel pyrites into the consumption bunker,

cleansing of eir to be withdrawn by suction, etc.

The plant is operated by a single worlman with centralised |
control from the control platform, assisted by an underworker who, ‘
with the aid of lifting devices, brings alonz the plates to be cleaned
end attends to their subsequent removal,

Employment of the steel-pyrites centrirugel-plant replaces
16-18 sand-blast machines and reduces cleansing ccsts by 80% .

Technical Data.

Dimensions of plates to be cleanseds
Thickness « « o« o o ¢ ¢ ¢ o o o ¢ ¢ « &
Width < * L ] L] * . L] . . . - . L . . . .
hrlgth . L] . L] L] L] L] » L] . . . . L] . L]
weight . L] L] L[] L] L] L] L] * . L] L] . . L] L] .

Capacity (when cleansing plates 1900 mm wide) m

3-30 mm

up to 1900 mm
up to 8000 mm
up to 4000 kgs.

e o o e

N
SN,

'

of steel Ste 3 o o 4t s v o e v e s e s e e e e o 200-220

of steel SHL e e o s 6 s s e s e s s e e e s 120-150
Motive speed of the plete, m/mir o ¢ ¢ v o ¢ o v o o & 1
Granulation of the steel-pyrites (GEround) . + + « . » 0.6-0.8 mm
Wastage of steel-pyrites, kg/h « « ¢« v v v ¢« ¢ o o v o . 12 =15
Scrvice life of the plant shovels . . . ¢« ¢« ¢« « « ¢« » « 80 hours
All-in power of the electric motor . « « ¢« ¢« « « - « o« o« 68.5 KW

Picture No, 21.

Angle attachment for Drilling Machine USN - 5,

The angle-attachment is designed for boring small holes in places
difficult of access.

It is used together with the compressed-eir boringz machine RS-8
to .which it is attached by means of a screw clamp.

Technical Date.

Diameter of bores LarzeSt o o o o o ¢ o o ¢ o s o o 5 mm
Smellest ¢ o o 0k e 0 0 0 0 o0 e 3

Trensmission angle . o« o o o o ¢ o ¢ o s o o s o o o 20

Number of drill-chucks for Jripping the drills . . . . 3

Dimensions of the angle attachment . . . « . « « « ¢ & 290 x 75 mn

Weizht of engle ettachment . . ¢ ¢ ¢ o ¢« ¢ ¢ o o ¢ & o 1.0 k3.

Picture No. 22.

Pneumatic screwdriver GP-14.

The screwdriver is desizned for screwing and unscrewing screws
from nuts and bolts in assembly end erection work. The tightening and
loosening of the nuts and bolts is effected by means of a cam-controlled
impact mechanism, driven by a reversible compressed air engine. Change in
rotation dircction is carried out by a throw-over switch fitted into the
back of the screwdriver. The machine is equipped with a2 set of
interchanzeable encket wrenches. : .

By using this machine instead of ordinary screwdrivers, the
assembling and dismantling of bolt joints can be accomplished in half the

SFCRFET .
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Technical Data.

25X1

Highest screw thread diameter for bolts and nuts « « « « 14 mm

Number of impacts of the cam mechenism per mine .+ « « « 1600 ;
H,P, of the compressed edir engine . . . o ¢« o ¢« o o o o 0.2 i
Number of revolutions  -do- Bevs/min. + 4+ 4 « & o 7000 i
Compressed air consumption ebm/min. . . . 4 . . . 0 o s 0.3 !
Dimensions of themachine. « « v o o ¢ v v ¢« ¢ o 6 o o » 270 x 175 x 60 mm ‘
Weight of machine .« & ¢ 4 & v v 4 4 4 ¢ 4 v s o o o o0 2.3 Kzs,

Picture No. 23.

Pneumatic Anzle-Screwdriver UPG-16.,

Screwdriver UPG 16 is desisned for the unscrowing, screwins off,
in and out of nuts and bolts in pleces difficult of access, during assembly
and erection work.

The tightening and loosenin; of the nuts and bolts is effected by
mnans of 2 czm-controlled impect mechanism driven by a roversible compressed
eir engine. Chenze in dircction of rotation ig effected by means of 2
throw-over switch fitted to the handle of the screwdriver. The machine is
cquipped with a set of interchergeable socket wrenches.

By employiny this machine in crcction work, output is inoreased
to 2-5 times that of similar work by hand.

Technical Rata.

Hizhest screw-threed diametor + ¢« ¢ ¢ v v ¢ v o s o o o o« 16 mm

Smallest distence from bolt-centre or side of the object 20 ‘mm

Number of impacts of the com mechanism per min e e e 1250

H.P. of the compressed-air ensine . . . . . . 0.4

No. of revs -do- (lorded) 4000 Rovs/min.

Compressed-~eir consumption cbm/min o« e e e e
Dimensions of machine . . « « ¢« o« ¢ o« & & o &
Woicht of machine « « o ¢« v v o o v v o v 4

0.7
65 x 125 x 420 mn
about 505 lq;"B .

.
.
.
.
.
.

« ¢ e & @
e e o o
‘e e e e ®
e« o o o o

Picture No. 24.

Pneunctic screwdriver with Cardan Joint UNG - 8.

The cnrle-screwdriver is desi'med for ti:shtening and loosenins nuts and
bolts in closed-in positions end diftficult of a~ccess. The basic

principle of this desim is the use of the pneumatic screwdriver GP 14 with
supplementary Cardan-joint. The machine is equipped with socket wrenohes
for nuts M 6 eand M 8,

The use of ths pneumatic screwdriver instead of any other type of
key lessens the use of physiocal effort by 2 or 3 times.

Tachnicel Yatn.,

Bigrest winding dicmeter of nuts and bolts . . ., . . . . 8 um
Bigzest engle of inclination of the link . . . . . . . 40°
Smellest distance of the middle of the holt to

the wall of the product .+ o o ¢ ¢ ¢ o o 4 ¢ o « o o o 12 mn
Size of the machine (with ettachment) . . . . . . « . . 425 x 77 x 70 mm
Wei i wi a od
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Picture No. 25, - 25X1

Compressed-air driven, reversible anzlead steel-brush i
UP - SCHTSCHA-R-1. 1

The mechine is intended for the de-rusting of metsl and the
removal of loose deposits and old peint. It is also used for the
cleaning of welding seams and the cleaninz of cast pieces and other
parts. The machine is driven by an engine which is powered by
compressed eir,

A steel-wire brush-hecad which can be dismantled serves as the
working tool. The periodic change of turning direction of the brush
lengthens its life considerably, :

The use of this brush for de-rusting a ships hull enadles the
physizal effort required for this type of work to be considerably

lessencd.

Technical Data.
Diametor of the stecl wire brush . « & v & v & o o o « o 100~110 mm
Revs/min of the steel wire brush (imwuse)e . . . . . . . 2500-3000
Capacity of the engine in HoPe o v & o . v v v v v v v w 0.7 - 0.8
Consumption of compressed air cuccms/min o« o o v o o o » 9.0

Measurements of the machine (without protcctive

Shialdandbmh) nooso..o-oco-oocoo. 37",7}.741(119111!!1
Weight of tho machine (without brush) . . . . .. ... 3.4 kg.
Weight of the brush . . . ... ... ... .. .... 0.35ka.

Picture No. 26.

Compressed air Hand Rivet Press FRP 5-2.

The press is for use in riveting constructions in *ine metal
sheeting.

It consists of & cylinder 2nd & usset mechanism which converts
the movement of the piston into a pressure piston.

The use of the press enables work to be carried out where the
access tc the josition of the rivet is difficult. It also increases tho
capacity for riveting some five times in comparison with & comprossed-air
haumer. The press is fitted out with a sct of pressure pistons.

Technical Data,

Mexinmum dismeter of rivets: Lightmet2l . . ... .. 5mm
. Steel e o o s e o s o s 4 mm
Maximum thickness of the pieces to be riveted
tOZCEhET o ¢ ¢ 4 ¢ 4 4 4 e e e b ere b s s e e e e 4 mm
Cramp=width o o o o ¢ o o o ¢ ¢ ¢ o ¢ o ¢ o o o o o o 30 mm
Largest distance botween the pressurc pistons + « « « « 32 nm
Highest forcc developed by the press . . . . . . . . . 4000 kg.
Comsumption of ocompressed air for 1 rivet in cu.cms . . 0.006
Mecsuromont of the Press o o « o o o o 6 o o o o o o o 445 x 220 x 120 gm
Weight of the Pro8s ¢ « o o o o ¢ s ¢ o o v o s o o« o o 6 ka.

SECRET » w2 5X1
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Ticture No. 27.

Device for holding EXPAESIT during sticking.

‘ 25X1
The device is used for the pressing-on of sheets of insulating

material whilst sticking sawe to spans and areas and frames of bulkheads %
(and other places) which are to be insulated.

The sheets, which have becn paintad with an adhesive material, are
laid on the area which is to be insulated, and arc pressed-on to the area

. by using cramps padded with wood. The shcets remain in this position until
the adhesive material has dried.

The-use of this device makcs work of this type easier and more
comfortable. The results are aolso better.

Technical 2ata.

Jaw-width of the cramps: - Maximum .

o o & o LI ) l40mm
Minimum ., « & & o 0 o o & 75 mm
Weight se o s s e e e e s 0 2.2 kg

Picture No. 28.

Iniversal Jig for flanr:s and rings.

The jig is used for boring holes in pipe-~flanges, p:iz--sapports
as wecll as in round points of projection welding end rivet flanges.

The flange is centralised and fixed in a three-jaw chuck which
is fastercd to a rotatable divided table, which is arranged ia accordance
with the number of holes to be borcd and their position. The jiz is
controlled by e guide-bush which has been set to a required radius using
a vernier and scalc.

By using this device one do:s away with thc necess.ty of making
a geparate speciul instrument for every flange ncasurcment.

Technical Dutz.

Diameter of Jig€ « « « « o « o « o » « « 13, 15, 16, 17, 22 and 26 mm.
Number of holes to be bored in flanze . 4, 6, 8, 10, 12, 14 or 16.
Exterior diameter of flange « &« ¢+ 4 95 - 480 mm.
Greatest distance betwean the middle

of the jig and the middle of the

hole to be bored « « « « o ¢ o o ¢ o « 229 mm,

Size of the machine . . . « ¢« « « « . . B850 x 405 x 445 mm
Weight of the jig (without guide

BUSH) ¢ o o o o o o o s 0 0 s 0 . o . 162 kg,

Picturc No. 29.

Milling head for the cutting-out of holes in pipes.

The milling head, together with thc special vice is designed for
the milling-out of openings in the walls of steel and copper pipes using an
end millinz cutter.

The milling-outtor is secured in the milling-hoad and is then
mountcd on the spindle of the boring machine. The driving tooth gear of
the millinz-head is connected to the siindle of the boring machine throuzh a 25X1
truncated conc. By use of @2 hand-foed mechanism the milling-hecad is made
to rotate round the spindle-axle in the sct contour of the opening to be
cut out.
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For the cutting-out of openings which are not circular tho feod
movement of the milling-cutter is covidinated with a feed movement of the

25X1
vico in whioh the pipe is fastened.
The use of this milling-hoad ocuts down by approx 3-4 times the
manual offort in cutting-out oponings in pipe-walls, i
Technical Data. {
{
Diameter of 2 cylindrical openinz to bo cuts i
Smalledt o o« v v u s et e e e e e e e e .. 10 mm
Iarzest o ¢ o vttt e e e e e e e e e e e e e . 226mm
Grestest measurement of a non-cylindrical
opening tobecut . . . . ... ... L, ..., 226x37 m
Groovtost pipv-diametor whioh can bo hold
inthevice ... ... ... ... ....... 220m
Time r1oquired to cut an openiny in 2 pipe
with a diameter of 90 mm and a wall
thickness of 3 mm 3. . . .
Instoel pipes + v v v v v v v 4 4 6 v e e .. 2.5 minutcs.
In copper pipe8 .+ « v v ¢ v v v v v v 4 v v . 1.C minutes.
Woight of the vice . o o v v v v v v W . e e s o0 75 kg-
Weight of the milling catter . . . . . e e e s o 20 kg.
Picture No. 30.
Dymnamometer for Load Measurement.
The dynamcmetcor is intended for the measurement end regulation
of weight-loading on the step bearin: dvring the fitting of the
transmission shaft (likewise during the fittirg of ¢ main enzine) in
accordance with load-values which have been dctermined during %esting.
The dynamometer is scrawed into the bottom side of ‘Lic bearing
or mechanism., The amount of lead on each dynamometor is shown on & dial
in accordance with the pressure on a cup-sprinz balance,
The nccuracy of the measurcment shown on the dial when regulating
the load from the srallest to the greatest is 1%, and from the greatest to
the smallest it is 5%. The dynomometer is made in 6 types.
Technical Data.
Detail Type I| Type II| Type III | Type IV | Type V Type VI
Top capzcity - Kg 1000 2500 2500 4500 6000 10000
Length of housing in
the threaded part - mm 58 58 32 70 92 35
Thread on the housing' Trag%: M M Trape:t | Trapes M 42
(m) o 24 x 31 24x3 | 2ium | zium) . o
24 x 2 . 30 x 30| 36 x 3 .
Measurements (mm) First | 53 x 55 x 55 x 75 x 75 x| 96 x
figure as dizmeter. 185 190 162 260 287 318
Weight (kzs) 1.2 1.6 1.2 2.7 3.7 8.3
25X1
Bearing diameter of the | 180 x | 240 x| 240 x | 220 x 400 x| 480 x
tra?smission shafting 220 300 300 380 460 520
mm . :
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‘ 25X1
Picture No, 31.

YWedze~Jack.

The wedze-jack is used for exact perpendiculsr movement during
final fitting of engines., For mensurement of the 1ift there is o vernier
scalc.

The jack is operated by a rachet handle.,

The use of the jack greatly holps the process of positioning
and lining-up of the engine, makes the work of the mechanics easier and
improves the quelity of the assembly work.

Technical Datn.

Maximum 1ifting POWET o o o o ¢ o « o o o + o o o o « 20 tons
Maximum lifting heizht . . . . . . v v v o v o o « . 5 mm
Scale divisions of the vernier o « v o v o o o o o o« 0.1 mm
Force whioh must be vsed on the rachet-handle

to 1ift a weighnt of 20 tONT o v o o ¢ o o o o o o 45 kg.
Mecsurement of the jack « « v v v ¢ ¢ ¢ o o o ¢ v o . 357 x 260 x 70 mm
Woight of the Jack o+ 4 ¢ v o v ¢ ¢ 6 ¢ o o o o o o.0 9.2 kgs.
Weizht of the handles .+ & v v v v o v o 4 o & o & o o 5.2 kgs .

Picture No. 32. _

The thermo% intended for the measurement o7 the

tempercture of warmed parts made of covper or copper-alloy. When it is
necessary to mecsure the temperature of steel parts (steel products) an
adjustment must be mode in accordence with 2 chort kept in the laboratory
which includes ecvery type of sieel.

The chromo-cluminium sprinz-pin electrodes of the thermo-
- element which are suparsted from each other, ore connected to 2 mctes
which is mounted on the housing. Thic meter has a scale marked in “C.
To clean tho top surfoce of the metal from oxide (at the point where the
spring-pin electrodes will make contaut) cmery-pins are fitted to the
head of the thermo-element.

The use of the thermo-element ennbles the measurement of
temperatures of warmingy parts to be done speedily ond accurately.

‘Technical Tata,

Sphere of temperature measurement . . *00 - 1100°Cf

Lccuracy of measurement (COBPLr) o « o ¢ o o o o « o =10 .

Spoed of Tegzistration o o o ¢ o e . 6 e 0 4 00 o o o 3-5 secs.
Measurement of the thermo-element . o v v ¢ o o o o o 1130 x 187 x 80
Weight (without c88€) o o o o o o o o e 0 o o o o o o 2 kgu

Picture No. 33.

Eloctric pouring pen for sealing the seams on deck covering.

25X1
The electric pourinz pan is for use in mealing seams in wooden

deck covering with melted pitch. The elcctric heetinz element of the

Pan enables the segling to be done with the pitch at @ constant temperature

(approx. 150 - 170°C), This makes the work much eesier.
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Technical Data,

25X1

Capacity of the pouring pon « « « o« ¢ ¢ o o o o o
Required POWSY o o o o o o o ¢ ¢ o & 0 ¢ o o o o
Current for the heating epplisnce - direet current
Mecsurement of the PEN v o« 4 ¢ ¢ ¢ 6 o o o s « o o

Weight of the pans without pitech . . & o o o .«
Witn pitoh L] . . . Ll . . . . .

2.5 kas.

1.0 KW

36 volts.

160 x 250 x 575 mm
4.5 kgs.

700 k@s-

Picture No. 34.

Ruler for dents.,

The ruler is used for measuring the size of dents in plefes and
flat surface constructions. A vertical scale is used for measuring the
depth of a dent.

The use of this instrument enables dents to be measured auickly
and accurately - o very important factor durinz the rolling process.

Technical Iata,

Maximum measurement of depth . .
Ienzth of the ruler .+ + o o « &
Fivision of the measuring scole
Division of the ruler . . . . .
Weizht of the instrument . . . .

30 mm
1000 »m

s o e @

10 mm
0.95 Ws,

« o e s

« e s s o

e o o o

« s s w
.

* e o o

s o o o o

B

Encrines of the firm IiSKI-ZIESEL,

Type D 30/50 for stationery plent.
Type DR 30/50 as ships main engines,

General.

En;ines types » 30/50 end T 30/50 are two-stroke plunger-piston
enzines without compressor and with dirsct engine priminz.

The engines are built for ships and for stationery operation,
with 4, 6 end 8 cylinders. The nominal ¢ylinder power is 100 HP. These
engines are widely employed in the most veried branches of industry. The
reversible ships engines are built into ocean-zoing and inland vessels of
various types, as main engines for direct drive of the screw-propeller,
The non-reversible engines are normelly designcd for generator driving.
The engines run on solar oil (GOST 1666-51), or Diesel power fuel
GOST-305-42. Fngine oil merk T (GOST 1519-42) is used for lubrication.
Awtol 10 - purified with sulphuric acid - (GOST 1862-51) can be used as
substitute., Compressed air is used for starting.

Characteristics of the ensines B 30/50 and DR 30/50.

Tescription 4 D 30/50 6 D 30/50 8 D 30/50
4 DR 30/50 6 DR 30/50 | 8 IR 30/50

r"I;omirml power in H.P. 400 600 800

No. of revolutions by nom. H,P, 300 300 300

Transitory maximum capacity

(mex. 1 hour) in H.P. 440 660 : gao 25X 1

~ No. Of/ooo . I

| CECRET -
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No. of revs. by maximum capacity 25X1
for stationary Diesel - 300 300 300
for ship's Ddiesel 310 310 310
No. of oylinders 4 6 8
Cylinder bore in mm . 300 300 300
_— ..4%
Piston stroke in mm. 500 500 500 ‘
Mean piston speed in m/sec 5.0 5.0 5.0
Mean effective pressure in kg/cm2 4.25 4.25 4425
Compression in kg/cm2 (minimum) 52 32 32
Moximum timing pressure Zusnddruck)
by nominal power, in kz/cm : 62 62 62
Average exhaust tegperature by N
noninal power in C. 290 290 290
Scavenge oir pressure in ATU 1.2 1.2 1.2 L
Specific fuel coasumption by
nominal power in g/PSeh (Max) 185 185 185
Hourly lubricating-oil consumptionl :
in kg/h (max) : 2 3 ; 5
‘4. —
Specific cooling-water consumption }
by entry temperature of max. i
25°C in 1/HPch 25 25 25
Minimum air pressure for sgarting
the warm engine, in kg/cm 10 10 10
Flywheel (ccntrifugal) moment (GDz)
of the enginﬁ with shaft turning-| Hid 608 694
gear, in kg
Degree of irregularity of the .
crank-shaft 1/15 1/36 1/58
Free forces of the rotating masses :
in kg, 4.0 48 ?
F{gemﬂggent of the rotating masses 610 20 675
Fre8: 195888 0k g8deT 1k fhe '
stationery engine 1626 1626 1686
ship's engine : 1492 1492 1552
Free moment 1lst order of the
ogcilleting masses in mkgs
stationary engine 1800 \ 2435 520
‘ - ' 25X1
ship's engine 1939 2236 416
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Free foroes 2nd order of the : 25X1
oscillating messes in kgs
stationary engine 520 520 537
ship's engine 476 476 495
Free moment 2nd order of the ‘
oscillating masses in mkgs i
gtationary engine 2278 1304 - - 3292 i
ship's engine 2270 . 1350 3420

The piston, of alloyed grey ocast-iron, is uncooled and has five
piston rings and two oil-retainer rings. The cam-shaft, running in dronze -
shaft bearings is driven by the orank-shaft over spur-gecrinz. The
symmetric shape of the cam-discs makes possible the working of the injector
pmps of the reversible engine, by headway or sternwey movement of the
vessel. The injector-pumps provided for each individual cylinder, are
fitted to the cylinder-tlock. The fuel feed is regulated by changing the
olosure timing of the sucking valve, during the compression-stroke of the
piston. Ir the case of ships' engines, fuel is fed to ‘the pumps by maans
of a special feeding-pump, driven by the cam-shaft.

The injector valves (closed aozzle) have oil-coolinge The
opening pressure of the injector velve needle is 220 kz/om~, Trere is
flash atomigation. Tho fuel system iy provided with a double- ..<va filter
for rough-cleansing the fuel; the #ilter is employed from re outside of

the engine., Filters are furthermore provided for fine-cleansings these
are strcam-line filters which are scrowed into the injector +alve body.

Sliding parts are oiled by meins of a spurwheel pump fitted to
the end of the engine. The cylirders are greased with fresh oil by means
of lubricating apparatus operated by the engina, The circui-.ion oil is
ocleansed by a double sicve filtcr;  this can also be effected when the
engine is running. For oil-cooling, there is a 'Damellen! ori-cooler on
the enbéne. The pressure in the iuhbricating-oil system does not exceed
3 kg/em~. A piston pump is provided for cooling the ships' engines with
seawater. The statiorary type of cuzine does not, in normal finish, have
a8 cooling-water pump; they are coolud by means of a separate water supply.
For special plant, stationary and ship's Piesel engines can ba supplied
with cool-gater pumps. The pressure in the c00ling system amounts to 0.3
to 1 kg/en”,

As a proteotion agrinst corrosgsion of jerts cominz into contgot
with water, ships! Diesel enzines eare provided with zine protection.

The engine has orocss-flushinz without valves. The double-acting
piston scavenger-pump with slide valve moticn, is operated dy crank gear from
the crankshgft. To start the engine, compressed air with a maximum pressure
of 30 kz/cm® is used.

Pescription 4D30/50 | 6D30/5 8D 30/50 !
. 4 DR 30/50 i 6 DR 30/50 8 DR 30/50
Velgbubndee of ghg eneime | 45 1 e 26
Weight in tons of engine with o ; : :
water and oil. 1 15.5 . 19 ‘ 27 :
Weight in kg. of the heaviest i )
construction group (oylinder hlock; 2990 ‘ 4476 5962 X
Constructionel height for the P :
i piston, above base upper-cdge in mm 3300 . 3300 3300
AETCRET.
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Quter dimensions of the engines D 30/50 end DR 30/50. 25X1

Outer dimensions in mm

Type of engine
A B C D E F -
2 g}f%;go 3385 | 1665 | 3220 220 570 1100
6 P 30/50 ‘
6 TR 30/50 4345 | 1565 | 3220 220 57C 1100
8 DR 30/50 : 5610 | . 1627 2257 220 57¢ 1 1100 ;

Brief descritpion of tho construction.

The engine-casing is of the cast iron, block style. i3t iron
c¢ylinder liners are inserted, with rubber and copper-iinzg pacsig, The
single oylinder-heads for cach cylinder are ettached to the block with
set-screws. Each head is provided with an injector valve. an outlet
velve, an indicator cock with safety fsigna)) velve and & thermometer for
measuring the cooling-water dischargc temperature. :

Tho crank-shaft, forged ir. one piece out of carbon .. is
bedded in the bearings (- babbitted “rushed) with white mete.. -) of the
base plate. A bore in the round conn2cting rod conducts the lubricating
material to the bronze bearing of th: ~onnecting-rod head.

The removable lower head of ti1o commecting rod, wita white metal
outlet, is completed in two pert: as a steel cwaging piece without bearing
bresses.,

For luading the starting-2ir tanks, the cover of :ic SCAVENTe-
punp is provided with a compressor. ‘he power of which sufficas for fi ling
a tank of 400 litres content within 3n hour, by a pressure of 30 kg/cm o
The compressor haa an sutometic swiicihing-off device, which operates on
reaching 30 k3/em.

The direct-actihg, single-stage  centrifugal force-governor is at
the end of the cam-shaft on the drivin: side,

In the case of stationary enzines for generator driving, the
governor guarantees - independent of the hurden carried by the engine - a
non-varying number of revolutions of 300 Hevs/min. Through the medium of
the jovernor, the parallel rumning of several similar type Tiesel gererators,
by alternating load, is possible.

In the case of ships' engines for direct screw-drive, the only
effect of the governor, is to limit the meximum number of revolutions.
Chenges in the number of revolutions are here effected by varying the fuel
feed. Starting, stopping, opereting and reversing of the ships' engines
is effected from the steering-stand ot the front of the scavenge pump.

The manometer chart is above the steering-stend, et the front of
the enzine. The number of revolutions of the crank-shaft is controlled
by means of a tachometer, situated at the front of the engine neer %he
steering platform.

4 pyrometer is supplied with each engine, for measuring the
exhaust-temperature of cach oylinder.

Hend-turninz gear with detachable lever, is used for the turning
over of the crank shaft.

A complete engine delivery includes compressed-air vessels, a set
of spare parts, end special tools and appliences for dismentling and
assembling the engine in e workshop.

25X1
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Stationary engines ere equinped with exhaust dampers and fuel
tanks, togethor with anchor bolts rc: securing the engine to its base.

If specislly ordered, engiiw:s can be equipped with measuring
applionces (moochunical indicators nrd 'Pi-meters') for controlling the
running of the engine.

The standard models of stationgry engines (6 D 30/50 end
4D 30/50) are delivered with alternating-current generators.

Features of the engine 6 D 30/50 with Generator.

Tyre of Sencrator « o o o o « o o . . .. MSD 32%-3/20

Capacity of generator . « « v « « « & & : : . . : .« 400 kw
Voltage o v v v o v v v o v e e o e e e ww . w .. 6000/3000. 400/230,
JAD V'

Total of flywhegl (centrifugal) moment -

of the unit GD™ . . o o v v v v o v v e 4w .. . 3608 g
Degree of irregularity o v o v ¢ v ¢ v 4 b 0 0 4 . . 1/213
I.ywheel (cenﬁrifugal{ moment of the

generator GD © e e s e s s s s 8w e s s s s e s 3000 kgm2

Features of enrine 4 D 30/50 with zZenerator,

Type of gemerator « + « v ¢ v o o v v v 4 v v v ... NSI 3224620
Capaoity of 2enerator « o ¢« v o ¢ ¢ © « ¢ o v o o o o 270 v

VOltage o ¢ o v 6 o 4 v o ape o 0o o n v 0 e e e . e . 40001 .
Total centrifugal moment GD™. . & . . . . . . . .. . 4ATL e
degree of irregularity o o o o 0 . L. 0.4 .. 1fuzn >
Centrifugal moment of the Generator i . . . . . . . 3000 zgnm

. . o : s
In one of the standard “ypes, “he emgine 4 D 30/%50 with alternating-
current gencraotow is erected on n sposiel engine frame (bed -rlnte).

Diesel driven generator DRA ' of the firm RUSSKI-DI&SEL,
LENINGRID.

General.

The diesel driven generator “iif 1 consists of 2 engines of the
type 8 IR 43/61, a gear drive with hydwiclic clutch of type 2G3-222 and a
central control stand.

The diesel driven generator is built to serve as the main engine
installation of ships, and is only intended to drive the propellor shaft.

The nominal output is 3800 HP at 84 revs per min. The ergines
8 DR 43/61 each with an output of 2000 HP at 250 revs per min. are directly
reversible.

The gear drive type 2G3-222 is a one stage double reducing drive
with fluid clutch and built in main thrust beering to take e propellor
thrust of up to 60 tons.

The engines work on inferior quality petroleum GOST 1666-51 or
COST 1519-42.

The diesel driven generator is delivered complete with auxiliary
mechanism such ag electric pumps for oil and water, filters for oil and
fuel, oil cooler, air cylinders for the starter and exhaust damper.

25X1
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A, Generator DRA 1. 3

!
1) Nominal output on the flange for the propellor shaft... 5666“§Pq |
2) Propellor shaft reve. with nominal output vereeesseesss 84 per min. g
3) Turning direction of the propellor shaft when seen from the 25X1 |

TOAT ........ Tight (clockwise for nourse ‘'ahead').
4) Time needed to reverse the propellor shaft with the engines

a) with tho hydraulic clutch engaged (for
s8low anl middle 8peedsS) ..eeecevesecesrasssses MAX. 15 BOOC.

b) . with the hydrsulic clutch disergeged,
reveraing the engines in neutral and
subsequent engaging of the hydraulic clutch... rz: 30 sec.

5) To reverse the propellor shaft with the help of the hydraulic
clutch, time nocded civeseescssssrssesscssssesssacsss MEX 25 80O,

6) The generator has no governor speed&?ange from 90-258 revs. per min.
7) Woight of the gencrators 3
a&) without panels and without ruxiliary mechanism. 169 tons.
b) without water and 0il ....ceveesseesscnses oo 177 tons,

¢) complete for delivery (with'all euxiliary '
cquipment, spare partc wnd £0018)esieescess... .39 tons.

8) Oversll measurcments (without cousial stend)s

a) 1ength « « v ¢ o v 4 v v o e e e e e e e e o 13471 mm

B) breadth o o o 4 4 v e v e e e e e e e e e 5930 mm

) NOIBNE v ¢ v v e e e e e e e e e e e e e 4048 mm.
B. Diesel Motor 8 DR 61.

1) Nominal output (durstion perfcriomce without time limit) 2000 HP

2) Revolutions for nominel 108d + + + « « « o+ o o o « » o+ 250 revs/min.
~3)  Max. output (up to 1l hour). . - . « o o o s s s « o o 2200 HP

4) Revs, for max. output .+ .+ « + + . . e 4 4 e s o o o s . 258 revs/min.
5) Number of cylinders . o « o ¢ o ¢ ¢ s 0 e s s e s e e . 8
« 430 mm
7) Piston StrOKC « o « o « o o ¢ o ¢ o o o o o o s o o o o 610 mm
8) -Avoregec piston speed . . .+ 4 4 4 o e s e s e v o o o s o 5.1 m/sec,
) Average effective pressure for nominel output . . . . . 5.1 kg/cma.

6) Cylindor BOTE « ¢ « o o o o o o o o o o o o o o o o o

10) Compression (minimum) . & « o v v v ¢ v o v v 0 0 o0 36 kg/cma.
11)  Spark pressurc with nominal output . . « « v o o . o . . 62 kg/cma.
12) Exhaust tempereture with nominrl outputs

a) behind the cylinder
MiAd1e VAIUG « « o o o o o o o o o o o o o ... 280°%C
max. value e o o o o o 0 & o s o e 0 s 4 o 285°C
b) in the exhaust collecting pPipe + « « o o « o o 320°C

13) Flushing air prossure with nominel output « « « « « « « 0.2 kg/cm2

14) Specific fuel consumption et nominel output (related :
$0 10,000 WE/KZ) ¢ o o o o « o + o « o o o « « o o » uax 180 g/PSch
15) Lubricant consumption {circulating oil and cylinder
38 ) P& o<l oY mle 2RI 'maxlOkg/hour

25X1
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16) Minimum pressurc to stert tho engine when warm . » » 12 kg/om2

17) Oscillating momont of the engine with tho 2
primary pert of the hydraulic clutch « « « « « « 9352 kem

18) Coofficiont of irrogularity of tho ongino (with
primary part of the hydraulic olutch) . . . . . . 1/276

19) Freo forco of tho rotating messos . . ¢ 4 4 o o o o O kg.
20) Froc moment of the rotating masses o o « o o o « o o 2980 nmkg
21) Free foroce, first order of the oscillating masses . O kg.
22) PFree moment, first crder of the osocillating masses . 9117 kg,
23) Freo force, 2nd order of the oscillating rasses . « O kg,
24) Free mouwent, 2nd order of the ogcillating messes ., . 10417 Lg.

25) Weight of the engines (without iron foundetion
and auxiliary mechanism)e

8) 1688 filling . v + v v 4 4 e s v o . . . 62 tons
b) with water and oil ® o o s e s 0 s s e @ 64.2 tons.,

26) ' Weight of tho heaviest part (cylinder block with
inset BUShES) + 4 4.0 ¢ ¢ ¢ ¢ 4 o s o 0 o o o o o 11 tons.

27) Main dimensions of tho engines
8) 1ongth « v 4 4 v e i i e e e e e .. 9471 mm
B) hofght o v v o 0 v e v e e e e e 3638 mm
6) breadth « « ¢ v v v 4 . e 4 e e e . ... 2330 mm

c. Hydraulie Gear Drive 2G3-222.

1)  Active dismeter of tho hydraulic clutch. . . . . « . 2220 mm

2)  Slipping of tho hydraulic clutsh « « « v o o o o & o 3%

3) Pitch circle diameter of the pinion « o o o o o « o 789.816 mm
4) Pitch circle liemotor of the large gear . . + + » » 2300.166 mm
5)  Gear ratio 4n tho BOETS. o « + « 4 s 4 s 0 s o 0 .o 1/2,91

6) Pormissablo propellor stress « + - . « « o « « o« « « 60 tons.

7)  Totel offioioncy of the T8 « « 4 v o v v o o o o 95%

8)  Woights
8) 1088 £A11ING « 4 ¢ 4 4 4 o o v o o o o 45 tons.

b)  oil for the hydrsulic clutchos .« « . . 3.6 tons,
" 9) Main dimensionss

a) longth moasured over the flanges . . o 4000 mm.

D) Brendth o o o v o v 4 0 b 0 o oo e 5930 mm,

) hoight « o v ¢ v v v 4 e e e e u s o s 3435 mm.

Short description of the Diesel driven zenerator.
1. Engzine 8 DR 43/61.

This engine is an upright, roversidle, two stroke, plunge oylinder
engine with dircct injoction.

Tho gonerator contains 2 enginess ono of loft design, the othor
of right dosign - both rotating to the left for movement 'shoad!.

SECRET
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Tho cast iron housing for the enginec consists of the basc plate,
the orankcase, ani the cylindor block. They aro connected by draw bolts.

The base plate consists of 7 pleces screwed togother. The main
boaring ocups of steel are covered with white motel. The orankcase
oonsists of 3 parts that arc screwed together, and the cylinder blcek of
2 parts.

The case bushos of the working cylindors aro mede of cast irom.
Each cylinder has its own cylinderhead. Tris is fastoned in position with
the help of & stud bolt that is sorowed into the block.

The following are housed in the cylinder hesds - an injcotion
valve, & starter velvo, 2 regulating valve for cool water and an
indicator cock with safoty (signal) valve.

The forged crank-shaft, ef steel, is two-plece.

Tre piston rods of the working cylinder consist of a ateel shaft,
a screwed-on bolt (in the upper part) and a screwed-on lower heed, the
Lalves cf which nrc bushed with whitemetal. The piston of the working-
oylinder is of cest iron and consists of threc main sectionss the
piston upper-scction, the gzuide, end the special liner for absorbing
combustion impsct and for easing piston guiding. In the lirer, is the
piston pin-bearing brass, bushed with white metal. The covers of tho
piston-pin bearings are also bushed with white metal. In the upper part
of tho piston ere packing-rings (piston-rirgs) and in the lower pert of
the piston-zuide oil retainer rings. Tho piston is 0il cooled, the oil
beir.y fed and withdrawn through teleocopic cooling-pipes.

The two-piece cam-shaft runc in bearing brass with white metal
bushinz. It is driven by the crankzshaft over spur-gears.

The single injector pumps for eech cylinder are in pairs, fitted
to the cylinder casing. The symmstry of the cam discs ensures the
oporation of the irjector pumps during hoedway as well as sternway running
of the vessel. The injector velve (with closed nozzle) is fuel-cooled,
ihe requisite fuel - including oalso that for cooling the injector pumps -
being fed - in by & goar-wheel pump operated from the can-shaft.

Each engine is equipped on the outside with a fuel-filter.
Engine starting end reversing is normally effected from the control stand.
Engines are additionally equipped with control plogforms in case of damage.
Compressed eir with a maximum pressure of 30 kg/cm gerves to start the
engine. There is an interlocking errengement in the starting system which
prevents sterting whon the shaft-4urning goar or propeller-shaft is
opereting,

The speed-governor accommodated at the rear of the engine ie an
independent unit with own hydraulic system. The governor cnsuress

a) Infinite variability in pumber of revolutions from 90-238 Revs/min.
b) Stable engine-running within the entire renge of revolutions.

c) Alteration of the degrec of irregulerity in the range of 4-6%
when underway.

Lubricating oil is fed to the ongzinc through »n independent
spindle o0il pump with electric drive, for lubricating tho main bearing,
the oam-shaft boaring, etc., as well as for piston cooling. Each engine
is provided with an oil-filter and a cooler, for use on the outside of the
Diesel. The lubrication of the working cylinders is effected by means of
special H.D.-lubrication epparatuses; thesc are sot out at the starboard
side of the enrine, by the crank-cese.

Seawater, fod to the ongine by @~ special rotary pump with electric
drive, serves for covoling. The pump supplics both ongines, and the toothed
gearing, with cooling-wator. The rotary scavenge pump (vlower system ROOTS)
is at the side of tho ongine facing the flywheel, and is driven by the
orank-shaft with the help of a resilient coupling., Tho engine is equipped
with _a rockinz-motion-damper.

25X1
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Toothed mearing with hydreulic clutchos - 2 G3-222.

The toothed gear consists of two hydraulio clutches, a double
toothed wheel reducing zear, and the mrin thrust-block of the sorew-
sheft - 211 in one cesing.

The casing of the gears consists of o cast-iron frame and two
weldod chsmbers. The hydraulic clutches and the appliances for tho
turning of the sorcw-shaft and the ongine crank-shafts arc in the front
gection of the casing, the reducing-gear and the mein thrust-block of the
gcrow-shaft being in the reaer scotion. The lower section of tho casing
is withont a troughs it is set up directly on the base of the ship,
taking into consideration the density of the oil. Each hydraulic olutch
cormeets the crank-shzft of on engine with the pinion of the reducing-
gear; it consists of the pump-rotor, the turbinc rotor and & bearing
brass with valve-rinz to open the cmptyin3 outlots of the clutch. The
shell and both rotors arc welded.

The rcdaction gear has two drivinz-pinions end & driving wheol
with helical (spiral) gearing. The driving-pinions are in the form of
steel geer-rims and arc in cach case flenzed tomether with two shaft ends.

The driving wheel is a steel spur ring pressed on to the cast
jron hub and sccured by means of threcded studs. The hub is fastened to
‘ the shaft by & taper connection (Konusverbindung) with threaded ring and
a wedge. '

The driving shafts of the clutches end the rear-ends of the
pinion-shafts ere lod axially through Mitchell thrust-blocks (or sinzle
plete thrust borrings)s  the front ends of the pinion shofts run in
plummer-blocks (journal bearings). The bearing bresses and sliding
parts of the bearings arc of steel with white metal bushing. The main
thrust-block for the screw-shaft serves also as puide-bearing for the
driving-shaft of the geering. The control-gear for the hydraulic
clutches (Servo-engines, filling volves, fixiny contrivences, appliences
for edjusting the valvo rings) arc found by the jear box snd are
compressed-air-operated from the centrel control-stand. Gearinz and
drivin; Jear bearings ere lubricated under pressure, by oil distributors
accommodated at the sides of the geer cesing. The hydraulic clutches
arc fed from an oil-pressure-container. 0ii for lubricating the driving
mechenism and the pressure container of the hydraulic clutches, is fed via
filters and covlers through a special gpindle~pump with electric motor.

Control-Stand of the Unit.

The control stand of the Diesel gear unit serves as the control
for the engines and the toothed earinyg (cogwheel goar). It ensures
fnllowing operationss

a) Startinz, stopping, spoed cuntrol, and roversing of the
enzines (both onzines together, or separately).

b) Conirol of each of the hydraulic clutches (engaging or
disengaging) .

o) Reversing tho screw-shaft as followst
i) by chanzing direction of rotation of the cngines;

11) by altornate enjeging of the hydreulic clutchos when
the engines are running with differing dircctions of
rotation.

The control stand is equipped with interlockinz devices, whioch
followinz reactionss

25X1

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0



Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

SECRET

8) Tho starting of the ongines with difforin; directions of 25X1
rotation, when both clutches are enrtazed. .

b) The connocting of the screw-shaft with both engines at
the same time, when the lattor are runnins in differing
directions of rotation.

o) The engazing of the screw-shaft with the hydraulic clutch,
the directior of rotation of which does not coinoide with
order received over thc engsineroom telegreph.

Speed control of the engines from the control-stand is mochanical
with the aid of connectiny wires betwoon stand and engines. All
remaininy control is by means of compressed air.

The following are set out at the control points
a) Master controls and pilot-whoels (hand-whoels).
b) Control measuring instruments (;;auges).

c) A repcating instellation for linking control with the
hydraulic clutches and the control of the reversing
valves with the scavenger blower.

d) Inetallation for giving warninz of breakdowns (faults).

e) An electric ongine-room telegraph.

PUBLICATIONS OF THE LENINGRAD TECHNICAL INSTITUTE FOR SHIP CONSTRUCTION.

The followinz volumes, of which @ summery of the c.ntents has in
each case hes becun translated, wore handed to the Delezation in LENINGRAD.

The v.lunmes arc in the kecping of the Ministry for Heavy Machine
Congtruction, Secientific-Technical Dept., Dept. No. III, who arc prepared:
to undertake the translation of any particular work.

Volume 1 (1937).

Prof,. P,F. PAPKOWITSCH.
A few goneral theorics dealins with stability of resilient systoms.
Prof. G,G, ROSTOWZEW. '

On the question of the coefficicnts of rceduction and the roduced
width of compressed pletes.

Prof. P,T, SOKOLOW and G.D, KOKOSCH. .
An experimental study of the resilient eftor-effocts of metals.
Prof, M,J. ZANOWSKI.

Tho transmission of heat from steam to the tubing of ships!
c:ndensers with air present.

Doz, W,J, KADYKOW.

On tho subjact of tangenticl strein in discs which rotate with
variable enguler velocity.

Aisst. J,W. WINOZRADOW.
On the room capacity of pessenger carryiny freighters.

Stud. A,A. KURDYUMOW, 25X1

On the question of the calculation of decks which are propped
by several intersecting supports.

\
Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0




Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

SECRET |

Volume 2 flﬂiel.

Dr. mer.techn. Prof G.E. PAWLENKO.

The problem of eitremely fest ships.

Aspirant W,P, BELKIN, 25X1
On the celoulation of intersccting supports (propping).

Aspirant W.P, BELKIN,

Tables and graphs (diegrems) for the calculation (computetion) >f
uncut plates which curve (bond) in eccordance with a oylinder surfece.

D.B. SKOBOW.
On the stability of thin-welled, rectenjular pillars.
Doz. A.W. GOLYNSKI,

Mcthods for the compiletion »f the charncteristic velue Jf triple
cut-off valve machincs. '

Doz. N.A. SABOTKIN,
Opon 'Framtanks' (sic).
Jr. rec.techn. Prof. NN, WESKRESENSKI.

Examination of riveting meterinls.
Prof. W.P. WOLOGDIN.

Apparatus for defining the utilization cocfficient of a welding
machine.
Inz. K.M, OLIFIRENKO,
Installetion for visuel rescarch into e¢loctric-are welding and for
screen demonstration.
Aspirant S.W. LAINER,

Methods of determinins the nocessery prossing cupacity for ship
construction work.
Inz. K.W. DORMIDONTOW.

e ———— ————— i ——————

The slipway labour plon and its offcct on the distribution of hull
workors, from keel loyiny to leunching.

Iny. A,B, GALSTJAN.

Rescerch into the methodology employed in oxanining the cffects of
woar and tear on srey cest iron in ships piston cnzines sand intornal
combustion engines.

-----——-------------_-_----------—«-—_-------—--.-—---—-------—---—-------

Volume 3 {12}2!.

Prof. J.N. WOSKRESSENSKI.
Wolded seem corrosion in sea weter.

Doz . K.F, KOSSENROW.
Computation of zliding boats.

Ing. P.F, MIKLUCHIN.

On the question of determining stroin on level parts by optieal
methods.

Doz. A,J, STETZKI,

25X1

Conversion formulas for prupallof pumps .
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Assist. G.D, KOKOSCH.
Experimontal research into tho resilient hysterisis loop of metals. 25X1:

Ing. M.D. ZANKELEWITSCH.

On the qucstion of determining the poriod of tho aexhaust and
soavenging of the two-stroko engine. |

Ingz, W,P, KONTENKO, L

The problem of the spcod limit of ships whilst moving on the water
surface.

Volune 1 R

Dr. rer.techn. Prof. G.E. PAWLENKO.

Points on the most advantagcous form of movement of ships in currents.
Dr. rer.techn. Prof. G.E. PAWLENKO.

Resistance, dimensions and.anglc of inclination of slido-faces.
Prof. K.S, KOSSONROW.

On the stability of diving bell type docks.

Aspirant G.8. REWSJUK,.
Now methods fo- testing the watcr-tightn2ss of ships' hulls.
Prof. W.L, SURWILLO.

e e e
The theory of vane-type pumps with cccentric displacemont bodies
(Verdraengungskoerper), according to GALARATESI.
Inz. P,F. MIKLNCHIN,
The determining of strain from test-data.
Inz. P.F, MIKLNCHIN,
On the question of the building up of a stress factor from tost-data.
Noz. AW, GOLYNSKI,

Method of caloulation for multiple-oxpansion engines according to tho
individual cylinders and in accordance with the "i-s-Diagranm".

Doz. A.W. GOLYNSKI.

Combined Plant - system nJohanssen-Gotawerken" .

Inz. K.M, OLIFIRENKO,
The empluyment of the magnetic flaw tester in the exeminatin of
welded seams.

Doz. W,D, WERSCHBITZKI,

O e

Dealinz with a number of points on the subject >f xear box construction.
Stud. W.A. NIKOLAJEW,

A L

"Velox" Installations.

-—---————-—-——--..-_----_—----.._—_---_..__..-._-_-_------——-—-—--—--—--—-------_-

Volume 8 Slﬁil}.

A.A. KURDJENKOW,

A ——————————————

The employment of the method of !'Continuocus Approximetion'! in order to
ascertain the form and frequenoy of the free rollinz of e ship, taking
the displacement into account. 25X1
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LM, NOGID.

Utilization of tho cubical contonts equation in the planning of 25X1
freightors for dry cargo.

A,M, PROTASSOW,

Standard reprosentation of a squarc with rounded curners on 2
"half-surface" (Halbfliche).

W.A, BYKOW,

Grease structure for leunchinyg purposes.
N.L. SIEVERS. '

Analytic examination of the tInformation! of & deck house.
J,J. KOROTKIN,

Stebility of the cveu curvature of bulkhecd stiffcning.
W.F. MECHUNAS.

Concernint the dynamic calculution >f buoyancy in the raisingy of
ships.

S,N. BLAJOWESCHTSCHENSKI,

SeNe BLAJUWROLTIOLBBISRS

Concerning the works of I.G. BUBNOW on 1The Theory of the Ship'.
G.F, KAMNEW,

The lifo and crudition of the worthy Professor F.A. BRIKS,
W.G. PLOTIZYN,

The first lethes.

- B O - - . - - PSR antndtbiadaladaiedk il ab i - e e 2 0 e

Volume 1951) .

N,A, SABOTKIN,

An icebrehker's impact with tho ice-field and its mounting of tho
ice floe.

W,W, LEMONOW-TJANSCHRANSKI.

AR O ALttt ey

The effect of the vertical motion of a ship on tho initial transvorso
gtability. -

' L.M, NOGID.
On the stability standards of tramp steaners.
J.J. KOROTKIN,

The effcet of mothods of fixing on the stability of the evon
curvature of bulkhead stiffening.

4,S. LOKSCHIN,

The testin: of strain c.ncentration in a plete wozkoned by the
cutting out of two round pieces.

V¥, NAUMOW,

Improved graphic-analytic oalculation methuds fur turbinc cesing
flanzes.

F.J, IWANOW,

The theory £ whool-geering of » slewinz crene with hinje-joint 25X1
crane-jib; (this refers to & lemniscato orane).

A,B, GALSTJAN,

Modern methods of obtaining cestings in mechine construotion.

Sanitized Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0




Sanitizgd Copy Approved for Release 2010/01/26 : CIA-RDP80T00246A027300440001-0

=0)=

S,T. LUTSCHININOW.,

A e et

AN, KRYLOW 1863-1945 (University studont). 25X1
P.A, DOROSCHENKO.

ECE T A AL

The Life end Loarning of Professor J.N. WASKRESSENSKI.
G.A, BELTSCHECK. ’

G.A, BELTSCHECK ]

The histury of the development of cloctrical weldin? in Sovict j
ghipbuildinz. !

Ww,J, KOSLOW,

Tho stury of tho ship's stoam onzinc, and tho pert playod by
Russian scholars in its invontion end dovolopnont.

- = o > > - - S - S 4 e 00 - - = . -~ - - - - - =3 4 44 W <O - - o

Volume 10 (1251!.

W.P. WORONKOWSKI, P,A, ISTOMIN and M.M. FUKI,

L A e

W.A., WAASCHEIDT, Stalin Prize Holdor.

W.A, DELLu,
Obituary of N.A. SCHAFCECHNIKOW.

A.A, KUDSJUMOW.

e e

An index of tho works Jf P.F. PAPKOWITSCH, with conmentaries.
A.A. KUDRJUMOW.

Dotermination of kecl-block reacti.n sn the dockiny of @ vessol in
a floating dock.

W.W, SOMENOW-TJANSCHANZKI.

e D e ———

Non-linear (r.lling) motion of a ship in caln weter, by &
resistance proportivnate t. the square of its speed.

W.A, BYKOW,

The introducti.n of a :jrocesc produced from naphte derivativos,
for the lounchiny of ships.

W.F. POPOW, A.G. ROCHLIN end G.J, BARIT.

Boonomy in the work Jf adjustment in tho proparation of ships
foundations.

N,A, SCHAPOSCENIKOW and M,J. SCHASCHIN.

Mol e O e e e e e e e i

On two factors of the fatiruo jprocass.
N.A. SCHAPOSCHNIKOW,

The effoets .f surfecc finish un fatiyue and n -tched bar impnct
strength of the metal.

W.A, DELLE and P.W, PLISOW.

Breakirg stress of ¢cnstructioncl steel and of nild stcel
(shipbuildiny stcol).

4,G, KURSON.
On tho theory of single stege regencrative focd weter heating.
¥.L, JUDITZKI.

The calculati.n of slide-valve stcan distribution end »f projulaion
with can sheft.

L.J. TABATSCHYNIKOW,

e e ————————————

On dynemic uccurcnces in the exhoust pipus of two-stroke enjines.

25X1
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A,B, GALSTJAN,

Rolling (milling) and ococmenting of ermour plates - o Russian
invention,

S,A, KAPLAN,

The convorsion to a Riceati-oquation, of a non-uniform (inhomogen)
linear differontial equation of the sccond order with variable
ovefficioris.

Volume 1) (195%).

J.I, WOTTUMSKI,

Partioulers of tho resistance of ships in the sphoro of eritical
speed.

K.K. -FEDJAJEWSKI,
Dons & ship roquire dynamic stability on & straight course.
K.K, FEDJAJEWSKT.

On the loss of speed of a surface veesel in the steoilised turning
circle.

G,D, MOSCHKOW.

The calculation of the bend of & bottom, viewed as a complicated
plate (komplizierte Platte) of variable rigidity (referconce hore is to
a double bottom).

A.A, KURDJAMOW,

The stability of oven docks, rcinforced with girders.
W,E, SCHUKOW, '

Stress and strain in a plate, with abrupt change in width.
¥4, BYKOW,

Tho ffects of cold working un the itendency 1o brittleness of
constructionel etecl plating.

E.S, REINBERG.

The testinz in a corrosive agent, of tho wtability of constructionel
steel.

W.J, KOSLOW,

S,0, BURATSCHOK - an outstanding Russian shipbuilder.
LoJ, TABATSCHNIKOW,

On the question of the eelection of an “oquivalent" blind soreen.
W.G, RABINOWITSCH, '

Nelre SAD DN SOV
The calculation for spiral springs, taking into oonsideration the
friction between ocontacting gears.

0,W, DUBROWSKI.

Dett, DEZVIOIS

Equipment with resilient bodies.
0,W. DUBROWSKI.

CLAPEGRON and his book "On the Motive Power of Heat".
1,S, KRIWENKO,

Geomotry and contact strength of worn gearing.
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0O,M, PALIJ.

e

The detormining of plato deformation on tho buildiny up of a bead
of weld un tho edgzo. '

L,K, ALDERSTEIN, J,B. KAGANER, A,N, SCHEBALOW,

Calculation of the wave resistance of ships during movement in a
channel of limited dopth.

J B, KAGANER.

JaBe RAUANIR
Thoorotic exploration of 3liding.
N.J. PANTELEJEW, '

Examination of the operation (Botricd) of a mrin turbo-gears unit
ETurbugetricbo Aggro;at) whon brakinz or on seizing -f tho sorew
propoller) shaft.

Sch. S. SCHUSCHARIER.

Tho calculation (com;utation) of thin-walled vcssels undor
axternal praessurce.

W.J. BALAKIJA,

25X1

Analysis of precision work on cylinder lincrs in onzines' cylindors.

Volume 12 !12542.

From the editorial course o~f lecturcs in the scctions

The Theory and Planningz (Dosiming) =f Ships,

s,N, BLAJOWISCHTSCHENSKI.

A LA AL A e

On corroctive coefficicnts for toking int, account the influcnce of
the trensverse dinensions of 2 vossel, .n its rulling notion.

J,I., WOITKUNSKI.
On the sclection of the must favourable rativ in ships' dimonsi.ns
and effcctive chennel profilo.
AN, SCHEBALOW,

UL

On the question of ‘deternining the ccofficicents of the excludod
nasses.

Sections The Constructionzl mechanies of tho ship.

A.A. KURDJAMOW,
Tho stebility of flat decks supported by stanchiuns.
W.,A., BYKOW,

Nohte DIDMT
Plenc tension resistence -f steol used in shipbuildingz.
Investizations int. stress/strain 2nd deformetion in beams cunsisting
of roctanrtular strips (Streifon), on the building up of welding beads.
N.L, MOSCHENSKI.

Nol, MU
Dynanic decdweight carrying capacity on zirders bucklin: under strain.
I.J, JUCHIMUK,

PR A

Stebility of docks reoinfurced by cut ribds.

SECRET
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Sections  Hull construction, Welding and Shipbuilding
Tochnolozy. 25X1

A,J, PAWLOW,
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